MYHUIHUITAJIBHOE ABTOHOMHOE OBILIEOBPA30BATEJ/IBHOE YYPEKJIEHUE
MYHHULHUITAJIBHOI'O OBPA3OBAHUS I'OPOJ KPACHOAP
CPEJIHSASA OBIIEOBPA3OBATEJIBHAS HIKOJIA Ne 35
HUMEHHU I'EPOSI COBETCKOTI'O COIO3A EBI'EHUA KOCTBLIEBA

(MAOY COIII Ne 35)

YT1BepxkaecHa

Ha 3aCeIaHNUU MEeAarorndecKoro coBeTa
MAQOY COII Ne 35
npotokona oT 29.08.2025 Nel

Pabouasi nporpamma
10 y4eOHOMY IpeaMeTy

«XumMus» (0a30BbIil YPOBEHD)

HA YPOBEHb cpeaHero oomero odopasosanus (10-11 kiaaccsr)

CPOK OCBOEHMS — 2 rojia

KoaunuectBo yacoB — 68 yacoB: B 10 kiacce — 34 gaca (1 yac B HeE10), B

11 KJIacce — 34 qaca (1 qac B
HEIEI0)

CoCTaBUTEND: Taxme3oB DJbIIaH Todukosuy, VYUTEND
XUMHHA

®UO (MOIHOCTHIO), TOIHKHOCTh

IIporpamMmMa  cocTaBiI€Ha B COOTBETCTBHH __ C denepabHbIM
FOCYJIApCTBEHHBIM _ 00pa30oBaTEIbHBIM  CTAHAAPTOM  CPEAHEro  OOIIETO
oopasoBanusg  (PI'OC  COQO), DenepanpHOil paboueil mporpaMMoM IO
yueOHOMY MPEIMETY «XuMHA» (6a3oBbIH YPOBEHB)
COO

(ykazate ®I'OC, ©OIT)

2025



IVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUS YYEBHOI'O
INPEAMETA

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJbTaTaM OCBOCHUS
0OyJaronMMuUCs MPOTpaMM  CPEIHEro OOIIero o0pa3oBaHUs (JTUIHOCTHBIM,
METanpeAMETHbIM M MpeIMeTHbIM). HaydHo-meTonnyeckoi OCHOBOM s
pa3paboTKH MIaHUPYEMBIX PE3yIbTaTOB OCBOCHHUS MPOTPAaMM CPEIHETO OOIIETo
oOpa3oBaHMUsI SIBISAETCS CUCTEMHO- I€ATEIbHOCTHBIN MOIXO/.

JINMYHOCTHBIE PE3YJIBTATbI

B cooTBeTcTBUM € CHUCTEMHO-AESATENBHOCTHBIM IOJIXOJOM B CTPYKTYype
JUYHOCTHBIX PE3YyJbTaTOB OCBOEHUS IMpeAMeTa « XUMUS» HAa YPOBHE CPETHETO
00111eT0 00pa30BaHUs BbIJICIEHBI CICAYIOIINE COCTABISIONIME:

OCO3HaHUE O0YYAIOIIMMHUCA POCCUMCKON TpaKIaHCKOW MIEHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITENIBHOCTH U CAMOOTIPEIEICHUIO;

HaJIMYUE MOTUBAIMH K 00YUYEHUIO;

LIEJICHAIIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEXKJAEHMH JMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHX TpaJulMii 0a30BOW HAyKH
XUMHH;

TOTOBHOCTh U CHOCOOHOCTH OOy4YaroIMXCsl PyKOBOJACTBOBATHCA B CBOEH
JESITEIbHOCTH LIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKaMH, HPUCYIIUMH L€JIOCTHOU
CUCTEME XUMUYECKOT0 00pa30BaHUs;

HaJIM4YME TMPABOCO3HAHUS SKOJOTUYECKOH KyJIbTYpbl U CIOCOOHOCTH
CTaBUTb LIETU U CTPOUTH )KU3HEHHBIE TUIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOEHUS NpeaMeTa « XUMHUs» JTOCTUTaloTCs B
€IMHCTBE Y4YEOHOM W BOCIUTATENBHON JEATEIBHOCTH B COOTBETCTBUM C
I'YMaHUCTHYECKUMH, COLIMOKYJITYPHBIMH, JyXOBHO-HPABCTBEHHBIMHU
LIEHHOCTSIMU U HJieajJjaMl POCCUMCKOTO IPa’KJaHCKOT0 OOIIEeCTBA, IPUHSITHIMU B
oOllecTBE HOPMaMU U MpaBUJIaMU MOBEAEHUS, CIOCOOCTBYIOIIMMHU MPOIECCam
CaMOMNO3HAHUS, CaMOPa3BUTHSI W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTH
00yJarommxcs.

JIM4HOCTHBIE pE3yibTaTbl OCBOCHHUS MpeaMeTa «XUMHUS» OTPAKAIOT
c(OpPMUPOBAHHOCTH OIbITA MO3HABATEIFHOW M TNMPAKTUYECKOW AESITeIbHOCTU
oOy4aromuxcs o peanu3aliy IPUHITHIX B OOLIECTBE EHHOCTEH, B TOM YHUCIIE
B YaCTH:

rPakKJIAHCKOI0 BOCIIUTAHMS:

OCO3HaHUS  OOYYAIOMIMMHUCS CBOMX KOHCTHUTYLIMOHHBIX T@paB U
00s3aHHOCTEM, YBaXKEHHUA K 3aKOHY U MPABOIOPSIIKY;



MPEACTABICHUSI O COLMAIBHBIX HOPMax W MNpaBUJIaX MEXJIMYHOCTHBIX
OTHOULIECHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOUW JESITEIBbHOCTH MNPHU CO3JAaAHUU
y4eOHBIX MPOEKTOB, PEIICHUH YICOHBIX M TIO3HABATEIBHBIX 3a/1a4, BHITIOJIHCHUN
XUMUYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPWHUMAaTh MOTHBBI, HAMEPEHUS, JIOTUKY W
apryMEHTBI IPYTUX MPU aHATU3E PA3IUYHbIX BUAOB YUCOHOU AESTEIBHOCTH;

NATPUOTHYECKOT0 BOCITUTAHUS:

[EHHOCTHOTO OTHOUIIEHUSI K HCTOPUYECKOMY W HAay4YHOMY HAacCJIEIUIO
OTE€YECTBEHHON XUMUM;

YBOKEHUS K MPOIECCY TBOPUYECTBA B O0JIACTU TEOPUM U MPAKTUYECKOTO
MIPUMEHEHUST XUMHUHU, OCO3HAHMSI TOTO, YTO JOCTIKCHUS HAYKH €CTh Pe3yibTaT
JUTATEITBHBIX ~ HAONIOACHUM, KPOMOTIWBBIX OKCIIEPUMEHTAIBHBIX TIOWCKOB,
MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;

WHTEpeca W TMO3HaBaTEIbHBIX MOTHBOB B MOJYUYEHHH M IOCIEIYIOIIEM
aHanu3ze  uHGOpPMAIIMM O  TEPEJOBBIX  JIOCTHXKEHHUSX  COBPEMEHHOMN
OTEUECTBEHHOU XUMUMU;

JIyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

HPABCTBEHHOI'O CO3HAHMS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH  OlLICHMBATh CUTYallMM, CBSI3aHHBIE C XUMHUYECKUMH
SBJICHUSIMU, W MPUHUMATh OCO3HAHHBIE PEIIEHNUs, OPUCHTUPYSICh HA MOPATILHO-
HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHMBAaTh CBOE MOBEJICHUE U MOCTYIIKH CBOUX TOBAPHILIEH C
MO3UIIMHA HPABCTBEHHBIX U TPABOBBIX HOPM U OCO3HAHHUE IOCIEACTBUI ITUX
MTOCTYTIKOB;

(hopMUpPOBaHUs KYJIbTYPbI 3[10POBbSI:

MOHMMAHUSI 1IEHHOCTEH 3J0pOBOTO M 0Oe30MacHoro obpasza >KU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOTO OTHOIIEHUSI K COOCTBEHHOMY (DHM3UYECKOMY H
MICUXUYECKOMY 3/10POBBIO;

coOoieHrs npaBuil 0e30MacHOro OOpallleHusl ¢ BELECTBAaMH B OBITY,
IMOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHUMAHUS IICHHOCTH TPAaBWJI HWHIWBHUIYAIBHOTO M KOJUICKTHBHOTO
0€30I1acCHOr0 TOBEACHUS B CHUTYAIUSX, YTIPOXKAIOIIMX 3I0POBBIO U KU3HU
JIIOJICH;

OCO3HAHMWS  TIOCJICACTBHM W HENPUATHS  BPEAHBIX  MPUBBIYCK
(ymoTtpeOaeHust aKorosi, HAPKOTUKOB, KypEHHS );

TPYAOBOI'0 BOCIIMTAHUS:



KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Y4EOHO-UCCIIEI0BATEICKON
JeSTEIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX
NEeSTETbHOCTH;

YCTAaHOBKM Ha aKTUBHOE YYacTHE B PEIICHUU MPAKTUYCCKUX 3aaad
COIIMAJIbHOM HAIPaBICHHOCTH (B paMKaX CBOETO KJIacca, IKOJIbI);

WHTEpeca K MPAKTUIECKOMY U3YYCHHIO MPOQPECCHI Pa3IUIHOTO PO/Ia, B
TOM YHCIIe HA OCHOBE ITPUMEHEHHUS MTPEAMETHBIX 3HAaHUN 110 XUMHH;

YBaXXEHUS K TPy, JIIOJISIM Tpya U pe3yibTaTam TPyA0BOU
JEeSTEIbHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBU Y AJIbHON
TPaeKTOPHUH 00pa30BaHUS,

Oynyuieit npodeccun u peanuzanuu COOCTBEHHBIX KM3HEHHBIX TUIAHOB C
Y4ETOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEH K XWUMHW, HHTEPECOB U
MOTpeOHOCTEN 0011IeCTBA;

IKOJIOTUYECKOT0 BOCIIMTAHUS:

HKOJIOTHYECKH I11€JIECO00Pa3HOr0 OTHOIIEHUS K MPUPOJE, KAaK UCTOUHUKY
CYIIIECTBOBAHMS )KU3HU Ha 3eMIie;

MOHUMAaHUS TI00aJTFHOTO XapaKTepa IKOJIOTHYECKUX MPOOsieM, BIUSHUS
YKOHOMHUYECKHX MPOIECCOB HA COCTOSHUE IPUPOTHON U COITMAIBHON CPEJIbI;

OCO3HAHHUS HEOOXOJUMOCTH HCITONB30BAHUS JTOCTIDKCHHH XUMHH IS
pEIICHHS BOTIPOCOB PAIIMOHATILHOTO TTPUPOAOIIOIH30BaAHNS,

AKTUBHOTO HEINPHUATUS JIEUCTBUM, IPUHOCAIIUX BPEL OKPYNKaAIOIICH
IPUPOAHON CpeJie, YMEHHUS IPOTHO3UPOBATh HEOIATOMPUSITHBIE SKOJIOTUUECKHE
MOCJICJICTBUS MPEANPUHUMACMBIX ACHUCTBUI U MPEIOTBPAIIATD UX;

HAJIMYMSI PAa3BUTOTO OKOJOTUYECKOTO MBIIUICHUS, JKOJIOTHYECKOM
KYJbTYpBI, OIbBITA JEATEIHLHOCTH JKOJIOTHYECCKOW HAMPABICHHOCTH, YMCEHHS
PYKOBOJICTBOBAaTbCS HWMH B  TO3HABaTEJIbHOW, KOMMYHUKATHBHOM U
COIMAIBHON TPAKTHKE, CIIOCOOHOCTH W YMEHHUS aKTUBHO TPOTHUBOCTOSTH
U7COJIOTUN XeMoPoOuu;

HEHHOCTH HAYYHOT'0 MO3HAHMS

c(hOpMHPOBAHHOCTH MUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAaHUS CIeNU(PUKA XUMUU KaK HAyKd, OCO3HAHHUSA €€ pPOJu B
(hOpMHPOBAHNN PAIMOHATBLHOTO HAYYHOTO MBIIIUICHHS, CO3IaHUH IICJIOCTHOTO
IIPEJICTABIICHUS 00 OKPY’KAIOIIEM MHpE KaK O €IUHCTBE IPHUPOIBI M YEIOBEKa,
B TIO3HAHWUHW TIPUPOJHBIX 3aKOHOMEPHOCTEH M PEIICHUH TPOOJIIEM COXpaHCHHUS
MPUPOTHOTO PABHOBECHSI;



yOEXKJIEHHOCTH B O0CO0OW 3HAYUMOCTH XUMHUHU [JII COBPEMEHHOM
UMBWIN3alUA: B €€ T'YMaHHCTUYECKOM HAIPABICHHOCTH W BAXXHOW POJIA B
CO3JaHUU HOBOW 0a3bl MaTEpUATBHOW KYJIBTYPHl, PEIICHUH TI00ATHHBIX
po0JieM yCTOMYMBOTO PAa3BUTHSI YEJIOBEUECTBA — CHIPbEBOM, YHEPTETUUECKOMH,
MUIIEBOM W JKOJIOTMYECKOW O€30MacHOCTH, B Pa3BUTHH  MEIUIIMHBI,
oOecrieueHn YCIOBHUM YCTEIIHOTO TPYAa M SKOJIOTHISCKA KOM(POPTHOMN KU3HU
KaXKJI0TO 4JieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOW TI'PAMOTHOCTH: MOHMMAaHUA CYUIHOCTH METOJOB
MO3HAHUSA, HUCMOJB3YEMBIX B  €CTECTBEHHBIX  HayKaX, CIOCOOHOCTH
WCIIONB30BaTh MOJIy4yaeMble 3HAHUS U1 aHajdu3a U OOBSCHEHUS SIBJICHUU
OKPYXAIOIIET0 MUPAa M MNPOUCXOASIIIMX B HEM H3MEHEHUW, YMEHUS JenaTh
000CHOBAaHHBIE 3aKJIIOYCHHS HAa OCHOBE HAy4YHbIX (DAKTOB U HMMEIOIINXCS
JAHHBIX C LIEJIBIO MOJIYYECHUS JOCTOBEPHBIX BHIBOJOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCMOJb30BaTh XUMUUYECKUE 3HAHUS IS
penieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K TO3HAHUIO U UCCIEA0BATENBCKON AEATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHM K HENPEpPhIBHOMY OOpa30BaHUIO U
caM000pa30BaHUI0, K AaKTHBHOMY IIOJYYEHHIO HOBBIX 3HAaHUN 1O XUMHUH B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTIIMU;

WHTEpeca K  OCOOEHHOCTAM  TpylJa B  pa3iMUHbBIX  cdepax
npoheCCUOHAIBHOM JIeITeIbHOCTH.

METAIIPEIMETHBIE PE3YJIBTATbBI

MertanpenMeTHbie pe3yabTaThl OCBOSHUSI YUEOHOTO MpeaMeTa « XUMUsDH)
Ha YPOBHE CpeTHEro 0011ero 00pa3oBaHus BKIIOYAIOT:

3HaYMMble i1 (OPMHUPOBAHMSI ~ MHUPOBO33PEHHUSI  OOYYAIOIIUXCS
MEXIUCLIUTTMHAPHBIE (MEeXTpeIMEeTHBIC) oOIIeHAyYHbIE MOHSATHUS,
OTpaXkarolye IEJOCTHOCTh HAYYHOM KapTHHBI MUPa U CHENU(UKY METOJIOB
MO3HAHUS, WCIOJIL3YEMbIX B €CTECTBEHHBIX HaykKax (MaTepusi, BEIIECTBO,
SHEPrusi, SIBJICHUE, MPOIECC, CUCTEMa, Hay4YHbIA (pakT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEIO0BaHHME, HAOII0JICHUE, H3MEpEHUE,
AKCIEPUMEHT U JIPYTHUE);

YHUBEpPCAIbHBIC y4eOHbIe NEUCTBUS (mo3HaBaTeNbHBIE,
KOMMYHHUKAaTUBHBIE, PEryJATHUBHBIE), oOecreunBaromue (HopMHUpoOBaHUE
(GYHKIIMOHATBPHOW TPAaMOTHOCTH U COIMAIBHON KOMITETEHIIMHA 00YYaIOIIuXCS;

CIIOCOOHOCTH 00yJaroIuXxcs UCIIOJIH30BaTh OCBOCHHBIC
MEXKIUCIUIUIMHAPHBIE, MHMPOBO33PEHUYECKUE 3HAHUSI W YHHBEPCAJIbHBIE
y4eOHbIe ICVCTBUS B TO3HABATEIILHON W COITMAIBHON MTPAKTHUKE.



MertanpeaMeTHbIE pe3ysIbTaThl OTPAXKAIOT OBJIAJICHUE MO3HABATEIILHBIMU,
KOMMYHUKATUBHBIMH U PETYJISTUBHBIMH  YHUBEPCAIbHBIMH  yYCOHBIMU
JIECTBUSIMH.

Ilo3HaBaTe/ibHbIe YHUBEpPCAJbHbIE YUeOHbIEe HeCTBUS

ba3oBble jiorn4yeckue 1eicTBUA:

CaMOCTOATENLHO  (HOPMYJIUPOBaTh W  aKTyalIM3UPOBAThH MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTPUBATH;

ONpENENATh LEIN ACATEIbHOCTH, 3aJaBas MapamMeTpbl U KPUTEPUU HUX
JOCTHKECHUSA, COOTHOCUTH PE3YyJIbTAThl JIESITEIBHOCTH C ITOCTaBICHHBIMU
LEJISIMU,

MCIOJIb30BaTh MPU OCBOCHUYU 3HAHUUN MPUEMBI TIOTUYECKOTO MBIIUICHUS —
BBIJICIISATh XapAKTEPHbIE MPU3HAKU MOHITUN U YCTAHABIMBATH UX B3aUMOCBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUSA JJIs1 OOBSICHEHUS OTICIbHBIX (PaKTOB
U SIBJICHUM;

BBIOMpPATh OCHOBAHUS M KPUTEPUU I KIacCH(UKAIUU BEIIECTB H
XUMHAYECKUX PEAKLINM;

YCTAHABIIUBATh MPUUYMHHO-CIICACTBEHHBIE CBSI3U MEXKAY HW3Yy4YaeMbIMU
SIBJICHUSIMH; CTPOUTH JIOTUYECKUE PACCYXKIEHUS (MHIYKTUBHBIC, ACTYKTUBHbIC,
10 aHAJIOTUN),

BBIBJISITh 3aKOHOMEPHOCTM M MPOTUBOPEUUS B PACCMATPUBAEMBIX
SABJICHUSIX, (DOPMYIUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

IPUMEHATL B  IPOLECCE TIO3HAHUSA, MCIIOJIB3YyEMBIE B  XHUMUU
CUMBOJIMUECKHE  (3HAKOBBIC)  MOJENIH, NPeoOpa3oBbIBATH  MOJEIbHBIE
MPEJCTAaBICHUS] — XUMHUYECKUN 3HaK (CHUMBOJ) DJIEMEHTa, XUMHUUYEcKas
dbopmysia, ypaBHEHHME XUMHUYECKOM pEaKUUM — MPU PEHICHUU YUeOHBIX
MO3HABATEIbHBIX M MPAKTUYECKUX 33aJ]1a4, MPUMEHSITh HA3BAHHBIE MOJCIbHbBIC
NPEACTABICHUS [ BBIABICHUS XapaKTEPHBIX MPU3HAKOB U3YYaE€MbIX BEILECTB
Y XUMUYECKUX PEAKLIUH.

Bba3oBble ncciegoBare/ibCKue 1eiCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMHUYECKUX
peakuuii; GopMyaupoBaTh UEIM U 3aJayd  HCCIEAOBaHUS, HCIOIb30BaTh
MOCTABJICHHbBIE

U CaMOCTOSITENIbHO  C(OPMYJIMPOBAHHBIE BOINPOCHl B  KayecTBE
MHCTPYMEHTA MO3HAHUSI M OCHOBBI JIs1 (POPMUPOBAHUS TUIIOTE3bI MO MTPOBEPKE
MIPaBUIIbHOCTH BBICKa3bIBAEMBIX CYK/ICHUM;

BJIAJ€Th HABBIKAMH CAMOCTOSATEIBHOTO IUIAHUPOBAHUS M MPOBEICHUS
YUYEHMUYECKUX JKCIIEPUMEHTOB, COBEPILIEHCTBOBATH YMEHHUSA HaOMIOAaTh 3a



XOJIOM TIpollecca, CaMOCTOATEIBbHO MPOTHO3UPOBATH €r0  Pe3yJbTar,
dbopMyaupoBaTh 00OOLIEHUST ¥ BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH
PE3yJIbTaTOB UCCIEA0BAHUS, COCTABISITH 0OOCHOBAHHBIN OTYET O MPOJEIAHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOW MCCIEI0BATEIbCKOM M IMPOEKTHOM
NEeSTETBHOCTH, TPOSBISTh CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJZOB pEUICHUs MPaKTUYECKUX 3a/lad, NMPUMEHEHHUIO Pa3IuYHbIX
METOJIOB MTO3HAHUSI.

Pa6ora ¢ unopmanmei:

OPHUEHTHPOBATLCS B PA3IUYHBIX HMCTOYHUKAX WHGoOpManuu (HaydHO-
MOMYJIApHAs JINTEpaTypa XHUMHYECKOTO COJEP)KaHMs, CIPAaBOYHBIC TOCOOMS,
pecypcbl MHTepHETa), aHAM3UPOBATh HH(POPMALIMIO PA3IMYHBIX BUIOB U (pOopM
MPEACTABIICHNUS,  KPUTHYECKH  OIICHMBATH €€  JOCTOBEPHOCTh |
HEMPOTUBOPEUYUBOCTD;

bopMyIHUpPOBATH 3aMPOCHl U IPUMEHSTH PA3JIMUYHbIE METOJIbI MIPU TTOUCKE
u oTbope uHPoOpManMu, HEOOXOAUMOH IS BBHITIOJHEHUS Y4YeOHBIX 3a1a4
OTpPEJICTICHHOTO TUIIA;

PUOOPETATh OIBIT UCIIOJIB30BAHUS HH()DOPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U PA3JITUIHBIX ITOUCKOBBIX CUCTEM;

CaMOCTOSATEILHO BBIOMPATh ONTHUMAJIBHYIO (GOpMYy MpEACTaBICHUS
uHpopmaIuu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIUIIbI, PUCYHKU U JPYTHE);

WCIIOJIb30BaTh HAYYHBINM S3bIK B KayeCTBE CpeAcTBa mpu padbore ¢
XUMUYECKON WH()OpMaIuen: NpUMEHITh MEXIpeAMETHbIe ((pu3nueckue u
MaTEeMaTUYECKUe)  3HAKH U CUMBOJIBI, (QopMynbl, abOpeBUATYpHI,
HOMEHKJIATYpY;

UCTIONb30BaTh M MPEOOpPa30BHIBATh 3HAKOBO-CHMBOJIMUYECKHE CPEICTBA
HaTJISITHOCTH.

KomMMmyHuKaTHBHBIC YHHBEpPCAJbHbIC Y4eOHbIE TEHCTBUS:

3a/laBaTh BOIPOCHI IO CYIIECTBY OOCYXXJaeMOW TEeMbl B XOJIE
auanora W/WIA JUCKYCCHH, BBICKAa3bIBaTh WJEH, (HOPMYIMPOBATh CBOHU
IIPEIJIOKCHHSI OTHOCUTEIIBHO BBITIOJIHCHHS TPEIOKEHHOM 3a1a4H;

BBICTYIIATh C MPE3CHTAIUMEH pe3yIbTaTOB MO3HABATEILHOMN IeATEIHHOCTH,
MOJIyYCHHBIX CaMOCTOSTEIIbHO WM COBMECTHO CO CBEPCTHUKAMHU TIPH
BBITIOJITHEHUA XWMHUYECKOTO DJKCIEPUMEHTa, MPAKTUYECKON paboThl 1O
WCCJICIOBAHUIO CBOWCTB HW3Y4YaeMbIX  BEIIECTB, peaM3alil  y4eOHOTO
nmpoekta W (OPMYJIUPOBATh BBIBOJBI TIO peE3yJibTaTaM MPOBEICHHBIX



UCCJIEIOBAHUN IyTEM COTJacOBaHUS MO3UIUMK B XOJ€ OOCYXJIeHUS U OOMeHa
MHEHHUSIMU.

PerynsitTuBHbIe YHUBepcaJbHbIE Y4eOHbIE JeHCTBUSA

CaMOCTOATENBHO IIAHUPOBATh M OCYUIECTBIISTh CBOK MO3HABATEIBHYIO
NEATENIbHOCTh, OMNpENEIAsl €€ LEeIW W 3aJauyd, KOHTPOJIUPOBATh U IO MEPE
HEOOXOIUMOCTH KOPPEKTUPOBATH TMpEIaraéMblii alroput™M JEUCTBUMA MPHU
BBITIOJIHEHUU YYEOHBIX M HCCIIEOBATEIbCKUX 3a]lady, BBIOMpaTh Hambosee
3¢ PeKTUBHBIA COCOO MX PEIICHHS C YYETOM IOJIY4YEHUS HOBBIX 3HAHUH O
BEILIECTBAX M XUMHUYECKHUX DPEAKUHUAX; OCYIIECTBIATH CAMOKOHTPOJIb CBOEU
JEeATEIbHOCTH HAa OCHOBE CaMOAaHaJIW3a U CAMOOLICHKH.

HPEIMETHBIE PE3YJIbTATHI

[TpenMeTHble pe3yJbTaThl OCBOEHHUS MPOrPaMMBbl CPEAHETO OOIIEero
oOpa3oBaHMs MO XMMHHM Ha 0a30BOM YpOBHE OPHEHTHPOBaHbI Ha 0OECIeueHne
NPEUMYIIECTBEHHO 0011e00pa30BaTeIbHOM U OOIIEKYJIbTYPHOU MOATOTOBKU
oOyuaromuxcst. OHM BKJIIOYAIOT crenupuyeckue uisi yd4eOHOro IpenMera
«XUMHs» HAYYHBIE 3HAHUS, YMEHHUS U CIOCOOBI ACHCTBUI MO OCBOEHHIO,
UHTEpPOpETallMd W MNpeoOpa3oBaHUI0 3HAHUW, BUABI JIESITEIBHOCTH 110
MOJIyYEHUIO HOBOT'O 3HAHUS M MPUMEHEHUIO 3HAaHUW B PA3IMYHBIX Y4EOHBIX U
peanbHbIX >KMU3HEHHBIX CUTYyallUsX, CBSI3aHHBIX ¢ XuMued. B mporpamme mo
XUMUH MPEJIMETHBIE PE3YJIbTAThI MPEACTABIICHBI 10 TOJIaM HU3y4YCHUSI.

K xoniy o0yuenuss B 10 kiacce mpeamMeTHbIE pe3yJbTaThl OCBOCHUS
Kypca «OpraHuyeckasi XuMush» OTpaxkaror:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUN O XUMHUYECKOW COCTaBJISIIONICH
€CTECTBEHHO- HAyYHOW KAPTUHBI MHUpA, POJIM XUMHHM B TO3HAHUM SIBJICHUI
npuponabl, B (DOPMUPOBAHUM MBIIUJICHUS U KYJbTYpbl JIMYHOCTH, €€
(YyHKUIMOHATBHOW TPaMOTHOCTH, HEOOXOAMMOW [JIsl PEIICHUs MPAKTHYECKUX
3aa4 ¥ HKOJIOTUYECKH OOOCHOBAHHOTO OTHOLIEHHMS K CBOEMY 3I0POBbIO U
IIPUPOJTHOM CpEIIE;

BJIAJICHUE CHCTEMOM XUMHMYECKMX 3HAHUM, KOTOpas BKIIFOYAET:
OCHOBOIIOJIAralIINE TOHATUS (XMMHUYECKH BJIEMEHT, aToM, 3JEKTPOHHAas
o0oloyka aTroma, MOJIEKYJa, BaJEHTHOCTb, JJIEKTPOOTPULIATEIBHOCTD,
XUMUYECKasl CBS3b, CTPYKTypHas QopMmyna (pa3BepHyTas W COKpallCHHas),
MOJIb, MOJISIpHAasE ~Macca, MOJSIpHBIM  00bEeM,  YIJIEPOAHBIA  CKEJET,
GbyHKIMOHATBHAS TPy, PaIUKall, H30MEPHSI, U30MEPhI, TOMOJIOTUUECKHM PsI,
TOMOJIOTH, YTJIEBOJAOPOJBI, KHCIOPOJ U a30TCOAEP)KAILME COEAUHEHUS,
MOHOMEp, MOJINMEP, CTPYKTYPHOE 3BEHO, BEHICOKOMOJIEKYJISIPHBIE COEIMHEHMS);
TEOPUU U 3aKOHBI (TEOPHsl CTPOEHUsI opranndeckux BemiecTB A.M. bytieposa,



3aKOH COXpaHEHUsI MacChl BEIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUUN SI3bIK
XUMHH; MHUPOBO33PECHUECKHE 3HAHUA, JICKAIIME B OCHOBE ITOHUMAHHS
MPUYMHHOCTA ¥ CUCTEMHOCTH XHUMHYECKUX SIBIICHUM, (PAKTOIOTHICCKUE
CBEJICHUSI O CBOMCTBax, COCTaBE, MOJYYEHHUU U OE30MACHOM HCHOJb30BAHUU
BOKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUUECKOU JEATEIIbHOCTH
YeJI0BEKa;

c(hOpMHPOBAHHOCTH YMEHUH BBISBIISATh XapaKTEepPHbIEC MPU3HAKU MTOHSATUH,
YCTAaHABIMBAaTh MX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHSITHUS
IIPU OMMCAHUU COCTaBa, CTPOCHHUS U IIPEBPALEHUN OPTAHUYECKUX COCIUHEHHI;

c(OPMHPOBAHHOCTh yYMEHUN HCIIOJIH30BATh XUMHUYECKYIO CHMBOJIUKY
JUTSI COCTaBJICHUS MOJIEKYJIIPHBIX U CTPYKTYPHBIX (Pa3BEpHYTOM, COKpAIICHHOM )
dbopMynT OpraHMYeCKUX BEIIECTB W YPaBHEHUN XUMHUYECKUX pPEaKIIHi,
M3TOTaBJIMBATh MOJEIN MOJIEKYJ] OPraHMYECKUX BEIIECTB ISl WILIIOCTpaIuu
UX XUMHUYECKOrO W MPOCTPAHCTBEHHOTO CTPOCHHUS;

chOpMHPOBAHHOCT,  YMEHHH  YCTaHaBIMBATh  MPUHAIJICKHOCTh
U3YYCHHBIX OpPraHMYECKUX BEIIECTB IO HX COCTaBy M CTPOCHUIO K
OTpeIeTICHHOMY KJIaCcCy/TpyIIie COENUHEHHM (YIJIeBOJOPOABI, KHUCIOPOJ U
a30TCoJIepKaIlie COSAMHEHHUS, BBICOKOMOJICKYJISIPHBIE COSJIMHEHHUS] ), IaBaTh UM
Ha3BaHusA no cucremMatnyeckod HoMmeHkinarype (IUPAC), a Takxe npuBOIUTH
TPUBHAJIbHBIC HAa3BaHUS OTJEIbHBIX OPTaHUYECKUX BEIIECTB (ATUIICH, POIUIICH,
alleTWICH, ITUJICHIJIMKOJb, TJHIEPHH, (peHois, (hopmanbaerus, aleTaibIeru/l,
MypaBbHHAsi KHUCJIOTa, YKCYCHasi KHCIIOTa, OJICMHOBAas KHUCJIOTa, CTEapUHOBAs
KHCIIOTa, TJIF0K03a, GPYKTO3a, Kpaxmall, ISJUTI0JI03a, TIIUINH);

chOpMHPOBAHHOCTh yYMEHHSI ONPENEIATh BUIbI XUMHUYECKOW CBS3U B
OpTraHUYECKUX COCIMHEHUSAX (OJIMHAPHBIC U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHHSI MPUMEHSATH IMOJOXKEHUS TEOPUH CTPOCHUS
oprannueckux BemectB A.M. bytiepoBa miisi OOBSCHEHHUS 3aBUCUMOCTH
CBOWCTB BEIIECTB OT MX COCTaBa M CTPOCHMS; 3aKOH COXPAHEHUS MAacChl
BEILIECTB;

chOpPMHPOBAHHOCTh YMEHHUU XapaKTepU30BaTh COCTAaB, CTPOCHHE,
du3nUecKkrue U XMMHUYECKUE CBOMCTBA TUIMMYHBIX MPEICTABUTENCH Pa3THMUHbBIX
KJIACCOB OpPraHUYECKUX BEIIECTB (METaH, 3TaH, STUJICH, MPOMWICH, alleTHICH,
Oyranuen-1,3, MetwiOyTtagaueH- 1,3, 6€H3071, METaHOJI, 3TAHOJ, YTUJIICHTJIMKOJb,
TJIMIEPUH, (PEHOJ, alleTaIbACTU I, MypaBbUHAS U YKCYCHasl KUCTIOThI, TJIFOKO3a,
KpaxMall,  I[eJUII0JI03a, aMHHOYKCYyCHasi  KHUCJIOTa),  WJUIIOCTPUPOBATH
TEHETUYECKYI0 CBSI3b MEXAY HUMU YPaBHEHUSMH COOTBETCTBYIOLIUX
XUMUYECKUX PEAKITNI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYII;



chOpMHUPOBAHHOCTh yMEHUs XapaKTepHU30BaTh HUCTOYHUKHU
YTJIEBOJOPOJHOTO ChIpbsi (He(DTh, MPUPOIHBIA Tra3, Yroyib), CHOCOOBI HX
nepepaboTKU U MPaKTUYECKOE MPUMEHEHHE MTPOTyKTOB MepepadOTKH;

c(OPMUPOBAHHOCTh YMEHHUI MPOBOJIUTH BBIUUCICHUS IO XUMUYECKUM
ypaBHEHUSIM (MacChl, 00bEMa, KOJIMYECTBA HCXOJHOTO BEHIECTBA WJIHU
MIPOJIyKTa PEAKUUU [0 H3BECTHBIM Macce, 00beMy, KOJIWYECTBY OJHOrO W3
UCXOJHBIX BEIECTB WU MPOYKTOB PEAKIIUN);

c(hOpMHPOBAHHOCTh YMEHHM BIIaJIeTh CUCTEMOM 3HAHUNH 00 OCHOBHBIX
METO/IaX Hay4YHOTr'O TIO3HAHUS, UCTIONIB3YEMBIX B XUMUU MIPU U3YUYCHUU BEILIECTB
M XUMHUYECKMX sBICHMH (HAOMIOAEHHE, W3MEpPEHUE, OIKCIEPUMEHT,
MOJICIMPOBAHUE), MCIOJIb30BaTh CUCTEMHBIE XUMHUYECKHME 3HAHUSA IS
MPUHATHS PEUICHUM B KOHKPETHBIX J>KU3HEHHBIX CHUTYAIUSX, CBSI3aHHBIX C
BEILIECTBAMH U UX IPUMEHEHHUEM;

C()OPMHPOBAHHOCTh ~ YMEHHM  cOONIOJaTh  MpaBWiIa  MOJIb30BAaHUS
XUMHUYECKOH MOCYN0M M J1TabopaTOpHBIM OOOpPYAOBAaHUEM, a TAKXKE IpaBUIIA
oOpallleHus! C BEIIECTBAMU B COOTBETCTBUM C MHCTPYKUUSAMHU IO BBIIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX ONBITOB; C(HOPMUPOBAHHOCTh YMEHUH TIAHUPOBATh
M BBIIOJHATh XHUMHYECKUHA SKCHEPUMEHT (MpEeBpaLlEHUusT OPraHUuYeCcKHX
BEILIECTB IPU HArpeBaHUM, IMOJYyYEHHE OSTUJIEHA U HU3YUYEHUE €ro CBOWMCTB,
KAueCTBEHHbIE PEaKUHUU OPraHWYeCKUX BELIECTB, JA€HATypauus OEIKOB Ipu
HarpeBaHUM, IIBETHbIE pEaKIUH OEJIKOB) B COOTBETCTBUM C IpaBHJIaMU
TEXHUKA O€30MaCHOCTH TMpHU OOpalleHuu C BEIIECTBAMHU U JIA0OPaTOPHBIM
00Opy/I0BaHUEM, NPEACTABIATh PE3yJbTaThl XUMUYECKOTO 3KCIEpUMEHTa B
(dopMe 3amucu ypaBHEHHH COOTBETCTBYIOUIMX peakuuid u (HOopMyIHpoBaTh
BBIBO/Ibl HA OCHOBE 3TUX PE3YJIbTaTOB;

c(OpPMHPOBAHHOCTh YMEHHMM KPUTHUYECKH aHAIM3HPOBATH XMMHYECKYIO
nH(pOopMaIMIo, MOTYyYaeMyl0 W3 pa3HbIX HMCTOYHUKOB (CpeIcTBa MacCOBOM
uHdopmaruu, IHTepHET U ApyTHX);

c(hOPMHUPOBAHHOCTh YMEHHMHM COONIOJATh TIpaBUJia  DKOJOTHYECKH
1[eJIeCO00Pa3HOr0 MOBEACHUS B OBITY W TPYJOBOM JEATEIBHOCTH B LEJSIX
COXPAHEHUsI CBOETO 3J0POBbsSI U OKPY’KAIOIIEH MPUPOJHON Cpeabl, OCO3HABATH
OMAaCHOCTb BO3JICHCTBUS HA >KHUBBIE OPraHU3MbI ONPENEIECHHBIX OPraHUYECKUX
BELIECTB, MOHMMAas cMbica Tnokaszarens IIJAK (mpenenbHO AOMyCTUMOIA
KOHIIEHTpAI[MK), TMOSCHATh Ha TNpUMEpax CHocoObl  yMEHBIIEHUS U
peIoTBPAIICHHS X BPEJHOTO BO3JCHCTBUS Ha OPTraHU3M YEJIOBEKA;



JUIsT  O0y4arolMXCsi C OrPAHUYEHHBIMH BO3MOXHOCTSIMU  37]0POBBSL:
yMEHUE MPUMEHSITh 3HaHUS 00 OCHOBHBIX JOCTYIMHBIX METOJAaX TMO3HAHUS
BEIIIECTB U XUMUUYECKUX SIBJICHUI;

JJISl CJENBbIX W CIA0OBUISIIMX OOYYarONIUXCS: YMEHHE HCIOIb30BaTh
penbedHO TOUEUHYIO cucTeMy oOo3Hauenuid JI. bpains pana 3amucu
XUMUYIECKUX (HOPMYII.

K xoniy oOyuenus B 11 kiacce npemMeTHbIe pe3yJIbTaThl OCBOCHUS Kypca
«OO0111as1 ¥ HEOpraHUYeCKas XUMUSD» OTPAKAIOT:

c(hOpPMHUPOBAHHOCTh TMPEACTABICHUM: O XUMHUYECKOM COCTaBJISIOLIEH
€CTECTBEHHO-HAYYHOW KAPTUHBI MHUPA, POJIM XUMHUU B TO3HAHUU SIBIICHUI
npuponbl, B (OPMUPOBAHUM MBIIUJIEHUSI U KYJbTYpPbl JIMYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAMMOM ISl PEIICHUs] MPaKTUYECKUX
3a/1a4 M SKOJIOTMYECKU OOOCHOBAHHOTO OTHONIEHUS K CBOEMY 3J0pPOBBIO U
IIPUPOJTHOM CpEJIE;

BJIQJICHUE CHUCTEMOW XUMHUYECKUX 3HAHUM, KOTOpas BKIIOYAET:
OCHOBOIIOJIATAIOIIHME MOHATHS (XMMHUYCCKHIA 3JIEMEHT, aTOM, M30ToIl, s-, pP-, d-
AJNIEKTPOHHBIE OpOUTAMHU aTOMOB, HOH, MOJIEKYJia, MOJb, MOJIAPHBINA 00BEM,
BAJICHTHOCTh, DJJICKTPOOTPHUIIATEILHOCTh, CTENEHb OKHUCICHHS, XHUMHUYECKas
CBsI3b (KOBaJICHTHAs, UOHHAs, METAJUIMYECKasi, BOJIOPOIHAS ), KPUCTATUITMYECKAs
penieTka, TUIbl XUMUYECKUX PEAKIUi, paCTBOP, IEKTPOIUTHI, HEAJICKTPOJIUTHI,
AIEKTPOIUTUYECKAS IUCCOLMAIMSA, OKHCIUTENIb, BOCCTAHOBUTENb, CKOPOCTH
XUMUYECKON peaklni, XUMUYECKOE PABHOBECHE);  TEOPUM M 3aKOHBI
(Teopust  BIEKTPOJIUTUYECKON AHCCOLIMAIUU,

nepuoanueckuit 3akoH VM. MenpneneeBa, 3aKOH COXpPAaHEHUsI MacChl
BEILIECTB, 3aKOH COXPAHEHUsS W TPEBpaIlEHUS JHEPTUM TPU XUMHUUYECKHUX
peakumsx), 3aKOHOMEPHOCTH, CUMBOJIMYECKU I SI3BIK XUMUH,
MHPOBO33PEHUYECKUE 3HAHUSI, JIeKAIUE B OCHOBE MOHUMAaHUS MPUYMHHOCTU U
CUCTEMHOCTH XUMUYECKUX SIBIICHUH, (PaKTOJIOTHYECKHE CBEJCHUS O CBOMCTBAX,
COCTaBe, TMOJYyYeHHH W  OE30MaCHOM  HCMOJB30BAHUM  BAKHEUIIIHX
HEOPTaHWYECKUX BEIIECTB B OBITY U MIPAKTUICCKOM JCSITEILHOCTH YEII0OBEKA;

c(hOpMHPOBAHHOCTh YMEHUH BBHISBIISATH XapaKTEepPHbIC MPU3HAKU TTOHSITHH,
yCTaHaBJIMBAaTh WX B3aUMOCBSI3b, HUCIIOJb30BaTh COOTBETCTBYIOIIUE MOHSITHUS
IIPU OTMMCAaHWU HEOPTaHUYECKUX BEIIECTB U UX MPEBpaICHUI;

c(hOpMUPOBAHHOCTh YMEHUN HCMOJb30BATh XUMHYECKYIO) CHMBOJIUKY
JUIsL  cOCTaBlieHUs (OpMyJl BEIIECTB M YpPaBHEHUUW XUMHUYECKUX pPEAKIUH,
cucrematnueckytro HomeHkiarypy (IUPAC) wu TpuBuanbHble Ha3BaHUS



OT/ICJIbHBIX HEOPTaHWYECKUX BEIIEeCTB (yrapHbId ras, yrieKucibli ra3, aMMuax,
raiieHas U3BeCTh, HETallIeHas U3BECTh, MUThEBas COJIA, TUPUT U APYTHUe);

cOPMHPOBAHHOCTh YMEHUU OMNPEACTATh BaJEHTHOCTh U CTEICHBb
OKHCJIEHUSI XUMHYECKUX AJIEMEHTOB B COCAMHECHUSX PA3JIUYHOIO COCTABA, BUJL
XUMUYECKON CBsI3M (KOBAJEHTHAs, MOHHAs, METAJIMYEecKasi, BOJOPOJHAs) B
COCMHEHUAX, THUIl KPUCTAJUIMYECKOM PEIIETKH KOHKPETHOIO BEIIECTBA
(aTomHas1, MOJIEKYJIApHAasl, HOHHAs, METAJITHYECKas ), XapakTep Cpeabl B BOJTHBIX
pacTBOpax HEOPTaHUYECKUX COCTUHEHU;

c(hOpMUPOBAHHOCTh  YMEHHUH yCTaHABJIMBAaTh MIPUHAIJICKHOCTD
HEOPTraHWYECKUX BEIIECTB 10 WX COCTaBY K OMPEISICHHOMY KJIAacCy/TpyIIe
coeMHEHU (TIPOCThIE BEIIECTBA — METAUIbl W HEMETaIbl, OKCH/IBI,
OCHOBAHUSI, KUCIIOThI, aM(OTEPHBIE TUIPOKCUJIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHMM pacKpbIBaTh CMBICH MEPUOJUYECKOTO
3akoHa JI[.MA. MenzaeneeBa u JIEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIONIYIO,
0OBSICHUTEIILHYIO M IIPOTHOCTUIECKYIO (DYHKIIHH;

c(hOpMHUPOBAHHOCTh YMEHHMM XapaKTepHU30BaTh AJICKTPOHHOE CTPOCHHUE
aTOMOB XHMMHYECKHUX 3JieMeHTOB 14 mnepuonoB Ilepuoanueckoid CHUCTEMBI
xuMmuueckux 3jemMeHToB JI.M. MeHneneeBa, WCIONB3ys MOHATHS «S-, P-, O-
AJIIEKTPOHHBIE OPOUTAIINY,

«QHEPTreTUYECKUE YPOBHU», OOBACHITH 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB XMMHWYECKHX 3JIEMEHTOB U MX COCAWHECHUM MO MEPUOJaM W TpyIlIam
[lepnoanueckont cuctembl XuMuyeckux 3yemMeHToB J[.1. Menaeneena;

chOpMHPOBAHHOCTh YMEHHUH XapaKTepu3oBaTh (OIMUCHIBATH) OOIIHE
XAMUYECKUE CBOMCTBA HEOPraHMYECKHWX BEIIECTB PA3JIMYHBIX KJIACCOB,
MOJTBEPKAATh CyLIECTBOBAHUE T€HETUYECKOMN CBSI3U MEXTY
HEOPraHMYEeCKUMHU BEIIECTBAMU C MOMOIIBI) YPABHEHHM COOTBETCTBYIOIIUX
XUMHUYECKUX PEaKIUK;

c(hOpMHUPOBAHHOCTH YMEHHUS KJIacCU(UIIMPOBATH XUMUYECKUE
peaKIuy 1o Pa3IuYHBIM IIPU3HAKaM (YUCITy U COCTaBy pearupyrolux BEIIeCTB,
TeroBoMy 3(h(PEeKTy peaxiuu, U3MEHEHHUIO CTEMEeHEW OKHUCIICHUS SJIEMEHTOB,
00paTUMOCTH pEaKIINK, YIaCTHIO KaTalu3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUHN COCTABJISITh YPABHEHUS PEAKIIUN Pa3INUHbIX
TUIIOB, TIOJHBIE U COKpAILCHHBIC YypaBHEHMUS peaKIUid HOHHOTO OOMeHa,
YUYUTBIBAs YCJIOBUS, IPU KOTOPBIX 3TH PEAKIIMU UAYT JI0 KOHIA;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJUTH PEAKIIUM, IOITBEPKIAIOIINEC
KAQYE€CTBEHHBIM COCTaB PA3JIMYHBIX HEOPraHUYECKHWX BEIIECTB, PacClO3HABATH



ONMBITHBIM TYyTeM HWOHBI, TPHUCYTCTBYIONIME B  BOJHBIX  pacTBOpax
HEOPTaHUYECKUX BEIIECTB;

c(OPMUPOBAHHOCTh YMEHUN pPACKpbIBaTh CYIIHOCTh OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIMA TOCPEICTBOM COCTaBICHHUS AIIEKTPOHHOTO
OaylaHca ITUX PeaKIni;

C(OPMUPOBAHHOCTh ~YMEHUH  OOBSICHATH 3aBUCHUMOCTH  CKOPOCTH
XUMHUYECKON pEaKIMu OT pa3IHyHBIX (DAKTOPOB, XapakTep CMEIICHUs
XUMHYECKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3JCHCTBUS
(mpunnun Jle [latensbe);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepU30BaTh XUMHUYECKUE MPOIECCHI,
JIeKaIe B OCHOBE MPOMBIIIJICHHOTO MOYYeHHUS CEPHOUM KUCIOTHI, aMMHaKa, a
TaKkkKe CHOPMUPOBAHHOCTH MPEACTABICHUNA 00 OOMIMX HAYYHBIX MPHUHIUIAX U
HKOJIOTMYECKUX MPOOIeMax XUMUYECKOTO MPOU3BOJICTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOJUTH BBIYUCIECHUS C UCIOJIb30BAaHUEM
HOHSTHS

«MaccoBasi JI0Jisl BELIECTBA B PAcTBOpE», OOBEMHBIX OTHOIICHUN Tra3oB
OpU XUMHUYECKHUX pEeakUusX, MacChl BEIIECTBA WM O0O0bEMa Tra3oB IO
M3BECTHOMY KOJHMUYECTBY BEIECTBA, Macce Wi 00beMy OJHOTO U3
YYaCTBYIOIIMX B PEaKIMU BEUIECTB, TEIUIOBOrO 3(P¢eKTa peakiruu Ha OCHOBE
3aKOHOB COXPAaHEHUSI MacChl BEIIECTB, MPEBPAILICHUS M COXPAaHEHUS YHEPTUH;

C(OPMHUPOBAHHOCTb ~ YMEHHMIl  coONMogaTh  MpaBuiIa  MOJIb30BAaHUS
XMUMHUYECKOW MOCyn0oi u J1abopaTOpHBIM OOOpYAOBAaHUEM, a TAKXKe IpaBUIIa
oOpallleHus! C BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKUHUSMHU IO BBIIOJHEHUIO
71a00paTOPHBIX XUMUYECKUX OTIBITOB; C(HOPMUPOBAHHOCTH YMEHHI TIIIAHUPOBATH
Y BBITIOJIHATh XMMUYECKHIA SKCTIEPUMEHT (pasiio’keHue MepoKcHaa BOAOPoa B
NPUCYTCTBUHM KaTaiau3aTopa, OMpPEIEJICHHE CpEeAbl PACTBOPOB BEIIECTB C
MOMOIIBI0 YHUBEPCAIBHOTO HMHAWKATOPA, BIUSHUE Pa3NUYHBIX (DAaKTOPOB Ha
CKOPOCTh XMMHUYECKOM peakliu, peakluud HOHHOIO OOMEeHa, KayeCTBEHHbIE
peaknuu Ha cyibdar-, KapOOHAT- W XJOPHI-aHHOHBI, HA KATHOH aMMOHUH,
pelIeHre YKCIIEpUMEHTAIBHBIX 3a/1a4 1Mo TeMaMm «MeTtamiey u «Hemeramisn») B
COOTBETCTBUHM C TMpaBWJIAMH TEXHMKH O€30MacHOCTH NpH OOpalieHuud ¢
BEIICCTBAMH U JIA0OPaTOpPHBIM 00O0PYIOBaHUEM, TPEACTABIATH PE3YyJIbTaThl
XUMHYECKOTO JIKCIIEPUMEHTA B dopme 3armcu ypaBHEHUI
COOTBETCTBYIOIIUX  pPEaKIHid W (POpPMYTUPOBATH BHIBOJBI Ha OCHOBE JTHX
PE3yJIbTATOB;



c(hOpPMHUPOBAHHOCTh YMEHHMI KPUTHYECKH aHAJIM3UPOBATh XUMHYECKYIO
uH(popMaIMIo, TMOJIyYaeMyl U3 pa3HbIX HMCTOYHHUKOB (CpeJCTBa MAacCCOBOM
KOMMYHUKaIu, UHTepHeT U apyrux);

chOpPMHPOBAHHOCT, YMEHHUU COONIOAATh TpaBWja AKOJIOTHYECKU
I1eJIECO00PA3HOTO TIOBEACHHUS B OBITY W TPYAOBOW JESATEIBHOCTH B IIEISIX
COXPAaHEHMSI CBOETO 3JI0POBb M  OKPYXKAIOIIEH NPUPOJHOM  CpElbl,
OCO3HaBaTh OMACHOCTh BO3JICMCTBUS HA JKUBBIE OpPraHU3MBI ONPEACICHHBIX
BEIIECTB, IMMOHMMAas cMmbica mnokazarens IIJIK, mnosicHaTe Ha mnpumepax
CIOCOOBl YMEHBIIICHHS W TPEAOTBPAIICHUS WX BPEIHOTO BO3JCHCTBUS Ha
OpPTraHU3M YEJIOBEKA;

1. O0y4alomMXcsi C OrpaHUYEHHBIMH BO3MOXKHOCTSIMU  3I0POBBSI:
YMEHHE MPUMEHATh 3HAHUS OO0 OCHOBHBIX JIOCTYIHBIX METOJaX IO3HAHUS
BEIIECTB U XUMUYECKUX SIBJICHU;

JUISL CIENBbIX M CIA0OBUASIIUX OOYYaIOIIMXCSA: YMEHHE HCIOIb30BaTh
penbepHO - TOYECUHYIO cHCTeMy oOo3HaueHuid JI. bpaitng gns 3anucu
XUMHUYECKUX (HOPMYII.

COAEPXAHUE YUEBHOI'O ITPE/IMETA

10 KJIACC

Teopernueckne 0CHOBBI OPraHUYeCKONM XUMHHU

[Ipenmer oOpraHMYecKOW XWUMHUM: €€ BO3HUKHOBEHHUE, PA3BUTHE U
3HAUECHHE B IIOJYYEHUHU HOBBIX BEIIECTB M MaTEpUAIOB. Teopus CTPOCHHS
opraHuueckux coeauHeHuid A.M. byTiepoBa, €€ OCHOBHBIE IOJIOKEHHS.
CtpykTypHble (GOpMYJIbl OpPraHUYECKHX BEIIECTB. [ OMOJOTHS, H30MEpHs.
XUMHUYECKAs] CBA3b B OPraHUYECKHUX COCAUHEHUSAX — OJIMHAPHBIE U KPAaTHBIC
CBSI3U.

[IpencraBienrie 0  KJacCUPUKAIIMM  OPraHUYECKUX  BEILECTB.
HomMmenknaTypa opraHn4ecKuX COEIMHEHUN (CUCTEMAaTUUECKasi) U TPUBUAJIbHBIE
HAa3BAHUS BAXHEUIINX NPEACTABUTEIICH KIIACCOB OPraHUYECKUX BEILIECTB.

DKCIepUMEHTAJIbHBIE METOJbl M3YUYEHHSI BEIIECTB M HUX MNpEeBpaIlCHUN:
O3HAaKOMJIECHHE C 00pa3llaMu OpPTaHMYECKHX BEIIECTB M MaTepuajaMud Ha WX
OCHOBE, MOJEIMPOBAHHWE MOJIEKYJ OPraHMYECKHX BEILECTB, HAOIIOJECHUE U
ONMCAHUE JAEMOHCTPAIMOHHBIX ONBITOB IO TMPEBPAIICHUIO OPTraHUYECKUX
BEIIECTB IIPU HarpeBaHuu (IJIaBjieHue, 0OyTJIMBaHUE U TOPEHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHYECKUU psaia. MeTaH W 3TaH —
MPOCTEUIINE TIPEICTABUTENN aJKaHOB: (DM3MYECKUE M XHUMHYECKHE CBOMCTBA



(peakuu 3aMelleHuss U TOPEHUs), HAXOXKJICHHE B MPHUPOJE, IMOIyYEHUE U
IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUM Psil. DTUJIEH U MPONHIIEH
— MPOCTEUIINE MPEACTABUTENN AJIKCHOB: (PM3MUECKUE U XUMUYECKUE CBOWMCTBA
(peakuuu TrUAPUPOBAHUA, TATOTCHUPOBAHUSA, THUIpaTallUd, OKUCIEHUS H
MOJIMMEPHU3ALIH ), TOTYYEHUE U IPUMEHEHHE.

Ankaauensl: Oytagues-1,3 u MmetunOyTaaueH-1,3: ctpoeHue, BaxxHeHIIne
XUMHAYECKUE CBOMCTBaA (peakius MOJIUMEPHU3AITIH). [Tonyuenue
CUHTETHYECKOTO KayuyyKa U PE3UHBI.

AJNKMHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTMYECKHHA PSA.
ALIETWIIEH — TMPOCTEMIIMM TMPEACTABUTEND aJKHUHOB: COCTaB, CTPOCHHE,
¢uznueckue M XHMHYECKHE  CBOWCTBAa  (peakuuu  T'HJIPUPOBAHMS,
raJIOrT€HUPOBAHUS, TUAPATALIUN, TOPEHUS ), IOTYyUYEHUE U TPUMEHEHUE.

Apenbl. beH3on: cocras, cTpoeHue, GU3NUECKUe U XUMUYECKHE CBOMCTBA
(peakuuy TaJOr€HUPOBAaHUS W HUTPOBAHMSA), MOJIYYEHHUE U NPUMEHEHHE.
TokcuuHoCcTh apeHoOB. ['eHeTmyeckas CBsI3b MEXAYy YIVIEBOJOPOAAMM,
NPUHAJICKAIIMMU K PA3JIMYHBIM KJIaccaM.

[IpuponHbIE UCTOYHMKH YTIEBOAOPOJOB. [IpHpoAHBIN ra3 M IMOIyTHBIE
HedTaHble ra3bl. HedTh u ee npoucxoxaenue. CrnocoObl nepepadboTku HEPTH:
MEPErOHKa, KPEKUHI (TEPMUYECKUMU, KaTAIUTHYECKHil), nuponu3. [IpomyKTbl
nepepaboTku HepTH, HX TNPUMEHEHHE B TMPOMBIIUICHHOCTH U B OBITY.
KameHnHblii yrois U IpOyKThI €0 MepepadoTKH.

OKCIEpUMEHTAIBHBIE METOJbl M3Y4YEHHS BEIIECTB M WX IPEBpALICHUM:
O3HaKOMJIEHHE ¢ o0OpasllaMy IlacTMacc, KaydyyKOB M PE3UHbI, KOJUIEKLIHUU
«Hedptp» u  «VYromb», MOJAEIUPOBAHUE MOJIEKYJ YIJIEBOJOPOAOB U
raJIOT€HONPOU3BOJHBIX, MPOBEACHUE MPAKTUYECKOM padOThl: MOIy4YEHUE
ATUJICHA U U3YyYE€HUE €r0 CBOMCTB.

PacueTHble 3amaun.

Bbruncnenuss mo ypaBHEHMIO XMMHYECKOW peakuuu (Macchl, o0bema,
KOJIMYECTBA HKCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEAKUUU I10 H3BECTHBIM
Macce, 00beMy, KOJUYECTBY OJHOIO M3 MCXOAHBIX BEUIECTB WM MPOAYKTOB
peakiun).

Kucnopoacoaep:kamue opranuyeckue coeMHeHU

[IpenenbHble OAHOATOMHBIE CHUPTHL. METaHOI W 3TAHON: CTPOEHHE,

dbu3uyeckre M XMMHUYECKHE CBOWMCTBA (pPEaklMu C aKTUBHBIMU METaJJIaMH,
rajioreHoBOJIOpPOJIaMHi, TOPEHHE), MPUMEHEHUE. BOIopoaHbIE CBA3M MEKITY
MOJIEKYJIaMU COUPTOB. [[elCTBHE METAHOJIA U 3TAHOJIA HA OPraHU3M 4YEJIOBEKA.



MHoOroaroMHble CHOUPTHL. OTUJICHIJIMKOIb W TJIMLEPUH: CTPOCHUE,
¢uznueckue M XMMHYECKHE CBOWCTBa (B3aMMOJIEHCTBHE CO IICJIOYHBIMU
METaJUIaMH, KaUeCTBEHHAsl PEaklMsl Ha MHOTOaTOMHbIE CIIUPThI). JleiicTBue Ha
opraHusM uesnoBeka. [[pumeHnenue rauuepruHa U 3THIICHTJIHKOJIA.

®deHon: cTpoeHHE MOJIEKYJbl, (U3MUECKHEe W XUMHUYECKHE CBOWCTBA.
Tokcuunocts (penona. [lpumenenue peHomna.

Anpaerunpl. @opManbAerul, anueTaibAeru/l: CTPOCHUE, (PU3NYECKHE U
XUMUYECKHE CBOMCTBA (pEaKIMM OKUCIEHUSI U BOCCTAHOBJICHMUS, KAU€CTBEHHbBIC
peaKIMK), MOJyYeHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TpefeNibHble KapOOHOBBIE KHCIOTHl. MypaBbuHAs U
YKCYCHasl KHCIJIOTBI: CTPOCHHE, PU3NYECKHE U XUMUYECKHUE CBOKCTBA (CBOKCTBA,
oOmme Uil Kjacca KUCIOT, peakuus d3TepuduKanuu), TMOIyYeHUEe U
npumeHeHue. (CrTeapyHOBasT W OJEUHOBAs KHUCJIOTHl Kak MpPEICTaBUTENN
BBICIIMX KapOOHOBBIX KUCJIOT. MbUTa KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOILIEE JEHCTBHE.

CrnoxHble 3pUpbl Kak MNPOU3BOAHBIE KapOOHOBBIX KHCJIOT. ['mapoinus
cinoxHbIX 3¢upoB. Kupsl. I'mapomus xupo. IlpumeHeHue KHUpOB.
buonornueckas poJib :KUPOB.

VYrneBoawl: cocTtaB, kiaccuukamus yrieBoaoB (MOHO-, OH- U
nonucaxapuabl). [JOKo3a — TMPOCTEHIIUNA MOHOCaxXapul: OCOOEHHOCTH
CTPOEHHS MOJIEKYJIbI, (PU3NUECKHE U XUMHUYECKHUE CBOWCTBA (B3aUMOJICHCTBHUE C
ruapokcuiom meau(Il), okucnenne ammuadHbiM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHHE TJIFOKO3bl), HAXOKICHUE B MPUPOJE, IPUMEHEHHE,
ouonoruueckas poib. otocunTe3. pyKTo3a Kak H30MEP IIFOKO3BI.

Kpaxman u npemwmono3a Kak MNOpupojHble mnoiaumepbl. CTpoeHue
Kpaxmaia M Leiuonao3bl. dusndyeckne M XUMHUYECKHME CBOMCTBAa Kpaxmasa
(ruponu3, KaueCTBEHHAs peaKIusl C HOJIOM).

DKCIIEpUMEHTAIbHBIE METOJIbl W3YyUYEHHS! BEUIECTB M HMX MPEBPALICHUN:
npoBejieHHe, HAOII0ACHHE U ONMMCAHKE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMU OJJHOATOMHBIX CIHUPTOB (OKHCICHUE ITaHOJIA
okcuzoM meau(Il)), MHOroaroOMHBIX CHUPTOB (B3aUMOJCHCTBUE TIIHMIIEPUHA
¢ ruapokcuaom Meau(Il)), aJbJECTUIOB (okucieHue aMMUAYHbIM
pactBopoM okcuna cepedpa(l) u rugpokcunom meau(ll), B3aumoneicTeue
Kpaxmayia ¢ MOJO0M), IPOBEJICHUE MPaKTUYECKOM pabOThl: CBOWMCTBA pacTBOpa
YKCYCHOU KHUCJIOTHI.

PacueTHble 3amaun.



Bbluncienuss 1mo ypaBHEHMIO XMMHYECKOW peakuuu (Macchl, o0bema,
KOJIMYECTBAa HMCXOJHOTO BEIIeCTBA WJIM MPOJYyKTa PEaKIUU IO H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HMCXOJIHBIX BEIIECTB WJIH IPOIYKTOB
peakiun).

A3oTcoaep:kaniue OpraHu4ecKkme coeMHeHHus

AMMHOKHUCIIOTBI ~ Kak  aM(OTepHble  OpPraHUYECKHE  COCAHHEHMS.
duznyueckre M XMMUYECKHE CBOWMCTBA aMHHOKHUCIOT (Ha MpUMEpe TIUIMHA).
buonornyeckoe 3HaueHue aMUHOKUCTOT. [lenTupl.

benku kak nmpupoiHbIe BEICOKOMOJIEKYJISIpHbIE coequHenusd. [lepBuunas,
BTOpUYHAs W TPETHYHAs CTPYKTypa OenkoB. XUMHYECKHE CBOMCTBA OEIKOB:
TUAPOJIN3, ICHATYpALMs], KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

DKCHEepUMEHTAIbHBIE METOJbl M3YUYEHHUS! BEIIECTB U MX NPEBPALLECHUN:
HaOIIOEHUE U ONMHCAHHE JIEMOHCTPALMOHHBIX OIBITOB: JIEHATYypalus OEJIKOB
[pU HarpEeBaHUU, LIBETHHIE PEAKIIUU OEIIKOB.

BbicokoMOsIEKYISIPHBIE COCANHEHUS

OCHOBHBIE MOHATHA XUMHH  BBICOKOMOJIEKYJISIPHBIX  COEIMHEHMIA:
MOHOMEp, IOJINMEP, CTPYKTYpPHOE 3BEHO, CTEIECHb IOJIMMEpPU3ALNH, CPEIHSISA
MoJieKyJispHas Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJIIPHBIX
COCIMHEHU — MOJUMEpHU3alus | IMOJIUKOHACHCAIHS.

DKCNEepUMEHTAIbHBIE METOJbl M3Y4YEHHUS! BEIIECTB M HUX IMpPEBpalICHUM:
O3HaKOMJIEHHE C o0pa3llaMd MPHUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH,
I1acTMacc, Kay4yKoB.

MesxknpeaMeTHbIe CBS3H

Peanuzanus MeEXIpPEIMETHBIX CBA3CH IPU HU3YYEHUH OPraHUYEeCKOU
xumMun B 10 KJacce OCYHIECTBISETCS 4Yepe3 UCIOIb30BaHUE Kak OOIIUX
€CTECTBEHHO-HAYYHBIX TMOHSITHHI, TaK W MOHATHH, SBISAIOIIMXCA CUCTEMHBIMU
TUTSL OTAENBbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1ue ecTecTBEHHO-HAayuYHble TMOHSATHS: SIBJIEHUE, HAy4yHBIH (akT,
TUIOTE3a, 3aKOH, TEOpUs, aHaJIU3, CUHTE3, KiIaccuukaius, NepruogUUHOCTb,
Ha0JI0/IeHUE, U3MEPEHNE, SKCIIEPUMEHT, MOACIUPOBAHNE.

®dusnka: wMaTepus, OHHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
ASHEPreTUYECKUl YpOBEHb, BEILECTBO, TEIO, OOBEM, arperarHoe COCTOSTHUE
BELIECTBA, (PU3MUECKUE BETUUMHBI U €AUHUIBI UX U3MEPEHUS.

buonorus: knerka, opranusm, ornocdepa, 0OMEH BEIIECTB B OpraHU3ME,
doTOCHHTE3, OMOTOTUYECKH aKTUBHBIE BelIeCTBa (OEJIKH, YTIIEBObI, )KUPHI,
(bepMeHTHI).



['eorpadus: MuHepalibl, TOPHBIE TOPO/IbI, OJIE3HBIE UCKOMIAEMbIE,
TOILTUBO, PECYPCHI.

TexHoyOrus: MUILEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBLHOIO MUTAHMUS,
MOIOIIIME CPEJCTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE TIpenapaThl, MaTepUaibl
13 UCKYCCTBEHHBIX U CUHTETHUECKUX BOJIOKOH.
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11  KJIACC

OBLIAA N HEOPTAHUYECKASA XUMUA

Teopernyeckune 0CHOBbI XMMHMH

XHUMHUYECKUI 31eMeHT. AToMm. fnpo atoma, W30TONBL. JIEKTPOHHAs
00oJ0uKa. DHEPreTUIecKre YPOBHHU, IIOAYPOBHU. ATOMHEIE OpOUTan, s-, p-, d-
aneMeHThl. OCOOEHHOCTU pacnpeeeHHs JIEKTPOHOB IO OpOUTAIISIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOI0B. DNEKTPOHHAS! KOHPUTypaLus aTOMOB.

Ilepuonnuecknii 3axkoH u Ilepuommueckass cucTeMa XMMHYECKUX
anementoB  J[.MI. MenneneeBa. CBA3p NEPHOJUYECKOTO  3aKOHA U
Ilepnogmueckorr cucrembl xumuyeckux osnemeHtoB .M. MenneneeBa c
COBPEMEHHOW TEOpPHEN CTPOCHHS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHUS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB M 0Opa3yeMbIX MMM MPOCTBIX M CIIOXKHBIX
BELIECTB MO TIpynmnamM M MepuoiaM. 3HAUYCHHE IEPUOJUUYECKOrO 3aKOHAa B
pPa3BUTHH HAYKH.

Crpoenne BemecTBa. XUMHYECKas CBs3b. BuIbl XMMHYECKOW CBS3U
(xoBaJIeHTHAs! HETIOJIApHAs U TOJSPHAsl, HOHHAs, MeTauindeckas). MexaHu3mbl
00pa3oBaHUsI KOBAJICHTHOM XHWMHYECKOM CBA3M (OOMEHHBIM U JOHOPHO-
akienTopHsiii). BogopoaHas cBsizb. BajgeHTHOCTh. DIEKTPOOTPULIATEHHOCTD.
Crenenb okuciieHusa. OHbI: KATHOHBI U AaHUOHBI.

BemectBa MOJIEKYJSIDHOTO W HEMOJIEKYJISIPHOTO CTPOEHHUS. 3aKOH
IOCTOSIHCTBA ~ COCTaBa  BEIIECTBA. [WUNBl  KPUCTAUIMYECKUX  PELIETOK.
3aBUCHUMOCTh CBOMCTBA BEUIECTB OT TUIA KPUCTAJUIMUYECKOMN PEIIETKH.

[TonsiTue 0 nmucnepcHeIX cucremax. MICTUHHBIE M KOJUIOUIHBIE PACTBOPHI.
MaccoBas 10J1 BEIECTBA B paCTBOPE.

Knaccudukanus  Heopranmueckux — coeauHeHuil.  Homenkiartypa
HEOPraHWYECKUX BEIIECTB. | eHeTuyeckas CBSI3b HEOPraHWYECKHX BEIECTB,
OpPUHAIEKAIINX K Pa3INYHbIM KjlaccaM.

Xumnueckas peaknus. Kiaccupukanus XUMUYECKUX peakiuii B
HEOPraHWYeCKOM M OpraHMYEeCKOM XHWMHMH. 3aKOH COXPaHEHHsS MaccChl
BELIECTB, 3aKOH COXPAHEHUS M NPEBPALICHUS SHEPIHMM NPU XUMUYECKHUX
peaKuusx.

CKOpoCTh peaklMH, €€ 3aBUCUMOCTb OT pa3iu4HbIX (PaKTOpOB.
OOpartumble peakuuu. XUMUYeckoe paBHOBecue. DakTOphl, BIUAIONIME Ha
COCTOsIHME XuMH4YecKoro pasHosecus. [Ipunnun Jle [larense.



DnektponuTuyueckas auccouuanus. CuibHbIE U Cla0ble 3IEKTPOJUTHI.
Cpenla BOIHBIX paCTBOPOB BEILIECTB: KUCHasi, HEUTpaJibHAs, 1IesIouHas. Peakunu
MOHHOTO OOMEHa.

OKHCIIUTENHEHO-BOCCTAHOBUTENIbHBIC PEAKIIUH.

DKCIepUMEHTAIbHBIE METOJIbl M3YUYEHHSI BEIIECTB M HUX MNpPEBpaIlCHUM:
JEMOHCTpaLHs Ta0IuUIL «Ilepuonnueckas cucrema XUMHUYECKUX
anemeHtoB J[.M. MenneneeBay, HW3y4YEeHHE MOJECIEH KPUCTALIMYECKUX
pEelIeTOK, HaOJI0JIEHUE W OINKCAaHHUE JAEMOHCTPALMOHHBIX M J1abOpaTOpPHBIX
OMBITOB (pa3lIoKEHHE MEPOKCHIA BOJOpOJa B NPUCYTCTBUM KaTalM3aTopa,
ONPEAECICHUE CpEeAbl PACTBOPOB BEIIECTB C IOMOIIBIO YHUBEPCAIBHOIO
MHJUKATOpa, pEaKIM HOHHOrO OOMEHa), MPOBEJACHHE MPAKTHUECKON paboThI
«BnusHue pa3andyHbIX (PAKTOPOB HA CKOPOCTH XMMUUYECKOU PEaKIUn.

Pacuernrie 3amaun.

Pacuersl 1o ypaBHEHHSIM XHUMHYECKHX PEaKIUid, B TOM YHCIE
TEPMOXUMHUYECKUE PACUEThI, PACUEThl C UCIIOJIb30BAaHUEM IMOHATHS «MAacCOBas
JIOJIS1 BEIIECTBAY.

Heopranuveckas xummus

Hewmerammer. Ilomoxenne HemerammmoB B Ilepuogmueckont cucreme
xuMuueckux snaeMentoB JI.M. MenpeneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB.
®u3NYeCKUe CBOMCTBA HEMETAUIOB. AJUIOTPONHUS HEMETAUIOB (HAa MpuMepe
KHCIIOpoaa, cepbl, pocdopa u yriaepona).

XUMHYECKHE CBOWCTBA BaXXHEHUIIUX HEMETA/UIOB (TajJlOT€HOB, CEpHI,
azota, (¢ocdopa, yriaepoga W KpEeMHHSI) U HUX COCIUHEHUU (OKCHUOB,
KHCJIOPOACOJIEPKAIIUX KACIOT, BOAOPOAHBIX COEAUHEHUN ).

[IprMeHeHnE BaXKHEUIINX HEMETAIJIOB U KX COETMHEHUI.

Merambl.  Ilonoxenue wertauioB B llepuoguueckoir  cucrteme
xumuueckux oanemeHToB  J[.M. MenaeneeBa. (OcoOEHHOCTH  CTPOCHUS
ANIEKTPOHHBIX 000JIOYEK aToMOB MeTaiioB. OOmme Qusnyeckue CBOMCTBA
MetauioB. CmuiaBel  METAUIOB.  JJEKTPOXUMUYECKUU PSAI  HAMpsSKEHUM
METAJLJIOB.

XUMHUYECKHUE CBOMCTBA BaXKHEUIIIMX METAUIOB (HATpUH, Kalui, KaJIbIIUM,
MarHui, aJTlOMUHUN, IIUHK, XPOM, KEJI€30, MEJIb) U UX COCAMHEHUHN.

O61mue crnocoObl mosydeHusi MeTauioB. [IpuMeHeHre MeTamioB B ObITY U
TEXHUKE. OKCIEPUMEHTAJIbHbIE METOJbl HW3YYEeHHMS  BEIIECTB U  UX
MPEBPAIICHUN: U3YYEHHUE KOJUIEKINHU « MeTaJuTbl U CILJIaBbD», o0pa3iioB
HEMETAJJIOB,  PEIICHHUE YKCIIEPUMEHTAIBHBIX 3a7a4, HAOIIOACHUE U OTIMCAHNE
JIEMOHCTPAIIMOHHBIX M JTAOOPATOPHBIX OMBITOB (B3aMMOJIEHCTBUE THAPOKCHUIIA



ATIOMUHUA C PAcTBOpAMU KHUCJIOT U IEJoued, KaueCTBEHHBIE pPEaKIMu Ha
KaTHUOHBI METAJJIOB).

Pacuernsie 3amaun.

PacueTsl Macchl BemiecTBa Uil 00beMa ra3oB M0 U3BECTHOMY KOJMYECTBY
BEILIECTBA, MAcC€ WM 00BEMY OJHOIO M3 YYAaCTBYIOIIMX B PEAKIMH BEILECTB,
pacyeTsl Macchl (00beMa, KOJIMYECTBAa BEUIECTBA) MPOAYKTOB PEAKUWU, €CIIU
OJIHO U3 BEILIECTB UMEET MPUMECH.

XuMus " xK13Hb. MeKnpeaMeTHbIe CBA3H

Ponb xumum B 00€CIEUEHUH OSKOJOTUYECKOW, HHEPreTHUYECKOW U
MUIIEBONH 0€30MacHOCTH, Pa3BUTUU METUIMHBL. [IoHATHE O Hay4YHBIX METOAax
MO3HAHMS BEIIECTB U XUMUYECKUX PEAKIIUH.

[IpencraBiaernss 00 OOMMX HAYYHBIX MPHUHIHUIAX MPOMBIIUICHHOTO
MOJTyYEHHUsI BAKHEHIIINX BEIIECTB.

YenoBek B MHUpPE BELIECTB M MATEPUAJIOB: Ba)KHEMILIME CTPOUTENIbHBIE
MaTepuaibl, KOHCTPYKIIMOHHBbIE MaTepuaibl, KpacKH, CTEKJIO, KepaMuKa,
MaTepuaibl Ui 3JEKTPOHUKH, HAHOMATEpHAJIbl, OPTaHUYECKUE U MUHEPATIbHbIE
ya00peHus.

XUMHS ¥ 30POBBE YEJIOBEKA: MPaBUJIa HCIOJIb30BAHMS JEKAPCTBEHHBIX
MpenaparoB, NpaBWia OE30MaCHOTO MCHOJb30BaHUS MPENapaToB OBITOBOM
XUMHH B TIOBCEAHEBHOMN KU3HH.

Peanuzanusi MEXNpeaIMETHBIX CBs3ed TP HM3YyYCHUH OOIIeH u
HEOopraHnyeckol xumuu B 11 Kiacce ocCyIlIecTBIsS€TCS 4epe3 MCIOJIb30BaHUE
KaK OOILIUX €CTECTBEHHO- HAYYHBIX MOHSTHUM, TaK U MOHSTUH, SBISIOIIMXCS
CUCTEMHBIMU JIJIS1 OTJEJIbHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOT'O IIHKJIA.

OOmuMe ecTecTBEHHO-HAyYHbIE TOHSTHS: HAy4dHbId (DaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHauu3, CHUHTE3, Kiaccu(ukalus, MNepUOIUIYHOCTD,
Ha0II0ieHUE, SKCIEPUMEHT, MOAECINPOBAHNE, U3BMEPEHUE, SIBJICHNUE.

®dusnka: Martepusi, YHEPrus, Macca, aToM, 3JEKTPOH, IPOTOH, HEHTPOH,
MOH, HW30TOI, paJUOAaKTUBHOCTb, MOJIEKYJla, OSHEPreTUYECKUl ypOBEHb,
BEIIECTBO, Te€JO, OOBEM, arperaTHoe COCTOSHHUE BEIIECTBa, (U3NUYECKUE
BEJIMUMHBI U €IMHULIBI X U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3M, 3KOcHCTeMa, Ouocdepa, Makpo- H
MUKPOSJIEMEHTHI, BATAMHUHBI, OOMEH BEIIIECTB B OPraHU3ME.

['eorpadusi: MuHepanbl, TOpHbIE TOPOAbI, IOJIE3HbIE HCKOMAeMbIE,
TOTUIUBO, PECYPCHI.

Texnonorus: XUMHYECKast MPOMBIIIJICHHOCTD, MeTaJTyprs,
MIPOU3BOJICTBO CTPOUTEIbHBIX MaTepuaos, CEJIbCKOXO3SIIICTBEHHOE



IMpOU3BOACTBO, IMUImeBas IMPOMBIINIJIICHHOCTD, Q)apMaHeBTH‘IGCKaSI
IMPOMBIINIJICHHOCTD, ITPOHU3BOACTBO KOCMCTHYCCKUX IIPCIIAPATOB, IIPOU3BOACTBO
KOHCTPYKIIMOHHBIX MaTCpUuaoB, SJICKTPOHHAsA IMPOMBIINIJICHHOCTD,
HAHOTCXHOJIOI'UHU.



TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O IIPEIMETA

10 KJIACC
HaumenoBanue [IporpammHoe conepkanue DJIEKTPOHHBIE
Ne PA3IEIIOB U TeM Koin-Bo OCHOBHBIE BUIBI A€ITEILHOCTU (dpossre)
w y4eOHOT0 Hacos oby4atomuxcs oOpazoBaresb
npeaMeTa HBIE PECYPChI
Paznen 1. TeopeTuueckue 0CHOBbI OPraHMYeCKOil XUMUHT
1.1 | Ilpenmer 3 [Tpeamer OpraHUuYeCcKOi XHMUH: ee PackpriBaTh CMBICIT usyyaembix https://resh.ed
OpTaHUYeCKOit BO3HMKHOBECHHE, pa3BUTHE W 3HAYCHUE B MOHATHI (BBIBISATH MX XapakTepHbie U.ru/subject/le
xumun. Teopus MIOJTYYCHHUU HOBBIX BEILECTB U MATCPHAJIOB. NPU3HAKH), yCTaHABJIUBATh ux sson/6149/star
CTPOCHUSI Teopusi cTpOCHUS OPraHUYECKUX COCAMHCHUI B3aUMOCBS3b. t/170388/
OpraHMYeCKuX AM. bytnepoBa, ee OCHOBHBIC MOJIOKEHUsA. [IPUMEHSATh  TOJIOKEHUST  TEOPHH
COCIMHEHUI CtpyKTypHBIE (bopMyJIbI OpPraHMYECKUX| CTPOCHHUS OPraHMYeCKUX BellecTB A.

A.M. bytnepoa

BCIICCTB. FOMOJ’IOFI/IH, HU30MCpUs. XuMuueckas
CBsA3b B OPraHUYCCKUX COCAMHCHUAX: KPATHBIC

CBA3M, ©- W Tm-cBsa3u. llpeacraBimenune o
KIaccu(UKaIMM ~ OpPraHUYECKUX  BEIIECTB.
Homenknatypa OpraHM4ecKux COECIMHEHUU

(cuctemaruyeckas) U TpUBHMAJIbHbIE Ha3BaHUs
B KHEHIIINX IIpeICTaBUTENEN KJIACCOB
OpPraHUYECKUX BELIECTB.

IJKCIePUMEHTAJIbHBIC  METOAbl  H3y4YeHHUs]
BELIECTB M UX NPeBPaLlleHU:

JeMoHcTparuu:

e 03HAKOMJICHHE C 00Opa3IiaMu

OpFaHI/I'-IeCKI/IX BCIICCTB U MaTepI/IaJ'IaMI/I Ha
UX OCHOBE;

®  OIBITHI [10 MPEBPAIICHUIO

OpPraHWYeCKHUX BEIIECTB TMPH HArpeBaHUU

(nnaBieHue, OOyTIMBaHUE U TOPEHUE).

M. byraepoBa s OOBSCHEHHS
3aBUCUMOCTH CBOWCTB BEUIECTB OT HX
COCTaBa U CTPOCHUSL.

Hcnons3oBate XUMHUYECKYIO
CUMBOJIUKY JUTS COCTAaBJICHHUS]
MOJIEKYJISIPHBIX u CTPYKTYPHBIX

(pa3BepHyTOH, COKpalleHHOH) (opmys
OpPraHUYECKUX BELIECTB.

Omnpenenars BUIAbl XUMUYECKON CBSI3U
(omuHapHsbIe, KpaTHbIE) B
OpPraHUYECKUX COETUHEHMSIX.
PackpslBaTh ~ poiab  OpPraHUYECKOU
XMMHUH B IPUPOJIE, XapaKTEPU30BaATh €€
3HaUE€HWE B JKM3HM  YEIIOBEKA,
WUTIOCTPUPOBATh CBA3b C JAPYTUMU
HayKaMH.

Hao0mnromars n OITMCHIBATH
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Hroro no pazneny

Pasjnen 2. YrieBoaopoabl

2.1 | IlpenenbHbie
YTICBOIOPOIBI —
AJKAHEI

JlaGopaTopHbIE OMBITHI:
- MOJCIUPOBAHHE MOJICKYJI OpPraHHYECKHX
BEIIIECTB

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTMYECKHUIA
pan. Metan u® 3TaH —  OPOCTEUIINE
MPEJCTAaBUTEIN AJIKAaHOB: COCTAaB, XUMHYECKOE
CTpOocHHE, (U3NYCCKUE U  XHUMHYCCKUC
CBOMCTBA (peaKkIuu 3aMEIICHUS M TOPCHHUS),
HAaXO0XJEHUE B TMPUPOAE, IOIYYECHUE U
MIPUMEHEHHE

2.2 | HenpenenbHbie
YTIICBOJOPO/IBL:
AJIKEHBI,
aJKagueHEI,
AJIIKUHBI

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTHYECKUI
pan. OTuieH — MpPOCTEHIINI MpeACcTaBUTEIb,
AJKEHOB: COCTaB, XHUMHYECKOE CTpPOCHHE,
¢bu3nyecKkrue 1 XUMUYECKHE CBOMCTBA (peakuun
TUAPUPOBAHUSA, raJIor€eHUPOBAHMS,
TUApATALNHA, OKHUCJICHHUS W TIOJUMEPHU3AIIH)
HaxOXXJEHUEe B TNPUPOAE, TMOJy4YeHHE U
npuMeHeHne. AJkagueHsl: OyraaueH-1,3 u
MeTHIOyTaaueH-1,3, XUMHUYECKOe CTpPOCHHUE,
peakiusi MoJMMEpHU3allii, MpUMEHEHue (i
CHHTE3a MPUPOJHOTO U CHUHTETUYECKOIO
KaydyKa W pe3uHbl). AJIKMHBI: COCTaB U
OCOOCHHOCTH CTPOEHUS, TOMOJIOTUUECKUHN PSIL.
AneTusiieH — TPOCTEHIIMA TPECTaBUTEIb
AJKUHOB: COCTaB, XHWMHMUYECKOE CTPOCHHE,
du3nveckue W XUMHYECKHE  CBOWMCTBA
(peakuuu TUIPUPOBAHHS, TaJIOTEHUPOBAHUS,
THIpAaTAllii  TOPEHHWs), HaXOXJECHHE B

JIEMOHCTPAI[MOHHBIC OIIBITBI;
IPOBOJIUTH u OIUCHIBATH

1a00paTOPHBIE OIBITHI

U [IPAKTUYECKHE pabOThI

PackpeiBaTh  cMbICH  u3ydaeMmbix | https://resh.ed
HOHATHH (BBISIBIISITH UX XapakTepHbie | U.ru/subject/le
NpU3HAaKKW), yCTaHaBiIMBaTh WX | Sson/6151/star
B3aHMOCBSI3b, ucrons3osare | t/
COOTBETCTBYIOIIME TOHATHS TPH

OMHCAHWH COCTaBa, CTPOCHUS U

HpeBpaIIeHUN OpPraHUYEeCKUX

COCTMHCHUIA. https://resh.ed
Hcnomnap30Bath XMMHUYECKYI0 U.ru/subject/le
CHMBOITUKY TSt coctaBieHus] sson/5412/star
MOJIEKYJISIPHBIX u CTPYKTYpHBIX t/212563/

(pa3BepHyTOM, COKpalieHHOH) Gopmy
OpPTaHUYECKUX BEILIECTB.
YcTanaBinBaTh IMPUHAIIC)KHOCTD
BEIIECTB K OINpEAEeNeHHOMY KJjaccy
yIJIEBOAOPOJOB  TIO  COCTaBy |
CTPOCHHIO, Ha3bIBaTh ux 1o
CUCTEeMAaTUYCCKOM HOMEHKJIAType;
NPUBOIUTH TpPUBHAIbHBIE Ha3BaHUS
OTACIIIBbHBIX HpeHCTaBHTeHeﬁ
YTJIEBOJIOPO/IOB.

OnpenensiTb  BUABI  XUMHUYECKOM
CBSI3U B MOJICKYJIaX YTIIEBOJOPOIOB;
XapaKTepu30BaTh 3aBHCHUMOCTH
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IIPUPOJE, IOJyUYCHHUE U IIPUMEHEHUE

2.3

ApomaTudeckue

Apenbl:  OeH301 U

TOJIyOJI,  COCTaB,
YTJIIEBOIOPOABI XHUMHUYECKOE CTPOCHUE MOJIEKYIN, (prusnyeckue

u XMMHUYECKHE CBOICTBa (peaxkuuu

raJIOTEHUPOBAHUSI U HUTPOBAHUS), MOJIyuYEHHUE

U npuMeHeHue. BiausHue 6eH3051a Ha OpraHu3M

4esoBeKa. ['eHeTndeckast CBsi3b YIIIEBOAOPOIOB

2.4 | IlpuponHbie [Tpuponnsbiii ra3. [lonyTHble He(TSIHBIE Ta3bl.
UCTOYHUKH Hedpts u ee mnpoucxoxnenue. CrocoOsl
YIIJIEBOJOPOAO nepepaboTKi HEPTH: MEpPEeroHKa, KPEeKHUHI

B M UX (TepMuueckuii, Karaautudeckuii). IIpomykThl
nepepaboTka nepepaboTku He(pTH, HUX [PUMEHEHHE B

MPOMBINIJICHHOCTH U B ObITY. KaMeHHBIN yroib
U TIPOAYKTHI €T0 NepepadOTKH.
JKCNepUMEHTAIbHbIE MeTO/IbI
BelIeCTB U MX MpeBPalleHUii:
JeMoHcTpanuu:
o komtekiuu «Hedte» u «Yromby;
e BHAeOpparMeHT
PE3UHBD».
JlaGopaTopHBIE OTIBITHI:
® KAuyeCTBEHHOE OMNpEIEICHHE YyTriepojaa H
BOJIOPOJIa B OPTaHUYECKHX BEIIECTBAX;
® O3HAKOMJIEHHE C 00pa3laMM IuIacTMacc,
Kay4yKOB U PE3UHBI,
® MOJEIMPOBAHUE MOJIEKYI YTIIEBOJAOPOIOB
Y TJIOT€HOIPOU3BOTHBIX.
[TpakTHdeckue padoTHI:

H3y4YeHHA

((By.]'IKaHI/BaI_II/ISI

Ne 1. IlomydyeHue STUiIEHA M U3YYEHHE €r0

CIIOCOOHOCTH
KPaTHOCTH

PEaKUHOHHOU

YIJIEBOJOPOJ0B oT
KOBAJICHTHOM CBSI3U.
XapakTepu3oBaTh COCTaB, CTPOCHHUE

IIPUMEHEHHUE, ¢busnueckue U
XMMHYSCKHE CBOMCTBA, Ba)KHEHIIINE
CIIOCOOBI MOJTyYCHUS TUIINYHBIX
MPEACTaBUTEIICH PA3JIMYHBIX KJIACCOB
YTJIIEBOIOPOIOB (meraHa, JTaHa,
STWJICHA, aleTuieHa, OyramueHa -1,3,

https://resh.ed
u.ru/subject/le
sson/4775/star
t/

OeH30I1a, TOIYO0JIa).
BBISBIIATE TEHETHYECKYIO CBSI3b MEKIY
YIJI€BOAOPOAAMU U TOATBEPIKAATH €€

HaJln4yue YPaBHEHUSIMU
COOTBETCTBYIOIIHIX XHUMUYECKUX
peakuui c UCII0JIb30BaHUEM
CTPYKTYPHBIX (hOpMYII.
XapakTepu30BaTh UCTOYHUKHU
YTJIEBOJOPOAHOIO  ChIpbsl  (HEPTH,
HOPUPOIHBII a3, yrois), COCOObl UX
nepepadboTKu U IPAaKTHYECKOE
pUMEHEHNE MOJTy4aeMbIX
MPOIYKTOB. Hcnonp3oBath
€CTECTBEHHO-HAyUHbIE METO/bI
MTO3HAHUS - MIPOBEJICHUE,
HaOro/1eHue U OIMCaHKe
XUMHAYECKOTO IKCIIEpUMEHTA
(;mabopaTtopHbie OTIBITHI "
MpaKTU4eCKe paboThl).

CrnenoBath  mpaBwiaM  0e30MacHOM

paboThI B naboparopuu npu
UCIOJIb30BAHUU XUMHUYECKOM MOCY/Ibl U

https://resh.ed
u.ru/subject/le
sson/6148/star
t/170461/



https://resh.edu.ru/subject/lesson/4775/start/
https://resh.edu.ru/subject/lesson/4775/start/
https://resh.edu.ru/subject/lesson/4775/start/
https://resh.edu.ru/subject/lesson/4775/start/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/6148/start/170461/

CBOMCTB.

PacueTHble 3a1a4mu:

e OmpenencHUue MOJEKYIIPHOU (HOPMYJIIbI
OPraHWYECKOT0 BEIIeCTBa I10 MAaCCOBBIM
J0JIIM aTOMOB XUMHUYCCKHUX 3JICMCHTOB,

® pacuyeTbl IO YPaBHEHHUIO XMMHYECKOU
peaxiuu

o0opysoBaHUS, a TaKXke IpaBUIaM
oOpamieHuss ¢ BelIECTBAMU B
COOTBETCTBUU c UHCTPYKLUAMH
BBINOJIHEHUSI 1a00OPATOPHBIX OIBITOB U
MPAKTUYECKUX PabOT IO MOIyYECHUIO U
U3Y4YECHHIO OPraHUYECKUX BELIECTB.

IIpencraBnsate pe3yJIbTaThl
JKCHepuMeHTa B (GopMe  3alucy
YPAaBHEHUI COOTBETCTBYIOIINX PEAKIINN

n ACJ1aTh BBIBOJbI HA KX OCHOBC.

[TpoBoanTH BBIYMCIICHUS sl
OTIpeIeJIeHUs] MOJICKYJISIPHOH (hOPMYITBI
OpPraHHYeCKOTO BEILIECTBA, 1o

YPaBHEHUIO XUMHUYECKON PEAKIIUH.
CaMoCTOATENBHO  IUIAHUPOBATH U
OCYILIECTBJIATh CBOIO IO3HABATEIbHYIO

JeATEIbHOCTD, MPUHUMATh aKTHBHOE
ydacTU€ B  TpyNHoBOH  yueOHOH
JeSTeTbHOCTH
Hroro no pazneny 13
Pa3znen 3. Kuciopoacoaep:kaiiue opraHudecKue coeInHeHusI
3.1 | Cruprer. ®enon |3 [lpenenpHBle  OJHOATOMHBIE  CHHUPTHL: | PackpbIBaTh CMBICIT usyyaembix| https://resh.
METAaHOJI M 3TaHOJ, XMMHUYECKOE CTPOCHHE, | MOHATHH (BBIABIATE HMX XapakTepHbie edu.ru/subj
¢u3nveckue W  XMMHUYECKHE CBOWCTBA | MPHU3HAKH), yCTaHaBJIMBATh ux ect/lesson/4
(peaki ¢  aKTHBHBIMH  METaJUIAMH, | B3aUMOCBSI3b, ucronp3oBarey 769/start/
raJoreHoBOIOPOJIaMH, rOpeHre), | COOTBETCTBYIOIIME  TMOHSATHA NP
pUMEHEHHE. Bomopoanas CBSI3b. | ONMUCAHWUM  COCTaBa, CTPOCHHS H
®dusnonornyeckoe EWCTBHE METaHONAa M | MPEBpAalCHUH OpPraHUYECKUX
3TaHoJa Ha OpraHu3M YeJoBeKa. | COCJMHCHUM.
MHOroaTOMHBIC CIIUPTHI: ATHICHIIMKONb W | Mcnosab3oBarh XUMHYECKYIO
TITUICPHH, XHMHYECKOE CTpOCHHE, | CHMBOJIUKY TSt COCTAaBJICHUS]
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¢u3uueckue W XUMHYECKHE CBOWMCTBA
(B3auMmosiericTBre co HIeJTIOYHBIMH
MeTaJlJIaMH, KaueCTBEHHAs peakius Ha
MHOT0aTOMHBI€ cUpThl). Dusnonornyeckoe
JICUCTBHE Ha OpraHu3M YeJIOBEKA.
[IpuMmeHeHue riauiepuHa U STUJICHIJIUKOJIS.
®enon. CTpoeHHE MOJEKYJbI, (PU3NICCKUE
U XHMUYECKHE  CBOMCTBa ¢benona.
TOKCHUYHOCTH ¢enHona, ero
dbusnonornueckoe AecTBUE Ha OPraHU3M
yesioBeka. [Ipumenenue gpenona

3.2

AJpaerunml.
Kap6oHoBsie
KHCJIOTBIL
Crnoxubie 3¢upsl

Anbaeruap: dopmanbaerun u
aleTaibACTUN, XMMHYECKOE  CTPOCHHE,
¢usznueckue U  XMMHMYECKHE CBOMCTBa

(peakuuy OKHCICHHSI ¥ BOCCTAHOBJICHHS,
KAueCTBCHHBIC pEAKIMH), TIOJyYeHUEe U
MIPUMEHEHUE.

OIHOOCHOBHBIE TIPE/IETbHBIE

KapOOHOBBIE KHCIIOTBI: YKCyCHasl KHCIOTa,
XUMUYECKOE CTpoeHue, (¢U3HYEeCKue |
XUMHUYECKHE CBoOiicTBa (0OIIue CBOHCTBa
KHCJIOT, peakuus sTepuduKaImm),
noxy4yeHue u npumeHeHue. CreapuHoBas U
OJICMHOBAsl KHUCIOTHl KaK TMPEACTaBUTENH
BBICIIINX KapOOHOBBIX KHCIIOT.

Mpbuta Kak COMM  BBICHIMX KapOOHOBBIX
KHCIIOT, UX Motouee aeictBue. CloXKHbIE
3(pupbl KaK MPOU3BOJHBIE KapOOHOBBIX
KHCJIIOT.

lMupponus cnoxHbIX 3(pUpoB.

JKupbl Kak MPOW3BOJHBIC TIAUIEPUHA
BBICIINX KapOOHOBBIX KHCIIOT.

MOJICKYJISIPHBIX | CTPYKTYPHBIX
(pa3BepHYTOMH, COKpalleHHON) GopmMy
OpPTaHMYECKUX BEIIECTB.

YcraHnaBiauBaTh MPUHAIICKHOCTh
BEIIECTB K OIMpPEeICHHOMY KJIACCy IO
COCTaBYy U CTPOCHUIO, HA3bIBAaTh UX IO
CUCTEMaTUYCCKOU HOMEHKJIATyPE;
NPUBOJIUTh TPHUBHAIBHBIC Ha3BAHMUSI
OTJICITBHBIX MpeICTaBUTENICH
KHCJIOPOJICOJICPKAIUX ~ COCTUHCHHU.
XapakTepu3oBaTh COCTaB, CTPOCHHE,

MIPUMEHEHHE, dbuznveckue H
XUMHUYECKHE CBOMCTBA, BaKHEHIIIHE
CIIOCOOBI MOJTy4YEeHUS TUITMYHBIX
MPEACTABUTENEH PA3JIMYHBIX KIJIACCOB
KHUCJIOPOCOACPKAIINX COSTUHEHUN

(MeraHoma,  3TaHoNa,  TJIULEPUHA,
¢eHomna, ¢dopmanpaeruaa,
aleTanbJerna, YKCYCHOW KHCIIOTBHI,
TJIIOKO3BI, caxapo3ssl, Kpaxmaia,

HGJ'IJ'IIOJ'IOSI)I); BBIABJIATE TCHECTUYCCKYIO
CBAA3b MCIKIY HUMU U TOATBCPIKAATH €€

HaIn4yue YpaBHCHUAMU
COOTBETCTBYIOIINX XUMHUYECKUX
peakuuii c HCIIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYIL.

OnuceiBaTh COCTaB, XUMHNYECKOEC
CTPOGHHE M TPUMEHEHHE >KHUPOB,

XapaKTepI/ISOBaTI) X 3HAYCHUC I
JKU3HENEATENLHOCTH OpPTraHHU3MOB.
Oco3HaBaTh OIACHOCTL BO3IEHCTBHUS
Ha JKUBBIE OPTaHU3MBI OMPEEIEHHBIX

https://resh.
edu.ru/subj

ect/lesson/4
776/start/
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I'unponus Kkupos

3.3

VriaeBoanl

VYraeBogst: COCTaB, KJaccupukanus
yIJIeBOAOB (MOHO-, IU- M IOJUCAXapUIbl).
I'moko3a — mpocTeIui  MOHOCAXapun:
0COOEHHOCTH CTPOEHUs MOJIEKYJIbI,
¢usnvyeckue W XUMHUYECKHE  CBOWCTBA

TJIIOKO3bI  (B3aMMOJICUCTBUE C THIIPOKCHIOM
meau(Il), oxucnenne amMmMuadyHbIM PacTBOPOM
OKCHJA cepeopa(l), BOCCTaHOBJICHHE,
OpOJKEHHE TIIFOKO3bI), HAXOXKIACHUE B IPUPOJE,
MIPUMEHEHHE TJIIOKO3bI, OHoJIoTnYecKas pojib B
KHU3HENEATSIIFHOCTH  OpraHM3Ma  4YeJOBeKa.
®orocunrtes. PpykTo3a Kak U30Mep TITFOKO3bI.
Caxapo3za — mpeACTaBUTENb AHCAXAPUIIOB,
THIIPOJIA3 CaxXxapo3bl, HAXOXKJCHHE B TPUPOJIC
u npuMeHeHue. Kpaxman u memnonosa Kak
MPUPOIHBIE TTOTMMEPBI: CTPOSHHE Kpaxmala 1
LEJUTI0NI03b], (U3NYeCKue U XHMHYECKHe
CBOWCTBa Kpaxmaja (THIPOJIH3, KaueCTBEHHAs
peaxius ¢ HOJI0M).
JKcNnepUMeHTAJIbHbIE MeTOAbl H3Yy4eHMsI
BELIECTB M MX NpeBpaLleHuii:

JIaGopaTopHBbI€ OTBITHI:
® TOpCHHUE CIIUPTOB;

® B3aUMOJEHUCTBHUE [JIMLIEpUHA c
runpokcuaom meau(Il);

® KAaueCTBEHHBIE DPEaKUUH  AJBJIETH0B
(OKHCIIeHHe ~ aMMHAuHBIM  PacTBOPOM

okcuga cepedpa u ruapokcuaoM menu(ll));

OpraHUYECKUX BEUIECTB, MOSICHATH HA
npuMepax CHocoObl yMEHbBIIEHUS U
MPEAOTBPAILLICHUS ux BPEHOTO,
BO3/ICIICTBHS Ha OPraHU3M YeJIOBEKa.

Hcnons3oBaTh CCTCCTBCHHO-HAYYHBbIC

METO/bl TO3HAHUS — IPOBEJCHHE,
Ha0IIr0IeHNE " OIHCAHNE
XHUMHAYECKOTO IKCIIECPUMEHTA
(;1aboparopHbie OTIBITHI u
MIPaKTUYECKHE pabOTHI).

CnenoBats  mpaBuiamM  0e30MacHOU
paboTHI B TabopaTopuu

OpH  WCIIOJIB30BAHUUA  XHUMHYECKOH

nocynsl M 00OpYyJIOBaHHSA, a TaKKe
npaBujIaM 0OpalleHus C BEIECTBAMH B
COOTBETCTBUU c UHCTPYKLIHAMHU
BBIINOJIHEHMSI JTAOOPATOPHBIX ONBITOB U
NpPaKTUYECKUX paboT MO MOIYUYEHHUIO U
M3YYEHHUIO OPraHNYEeCKUX BEIIECTB.
[IpencraBasaTs pe3ynbTaThl
JKCIiepUMeHTa B (opme  3amucu
yYpaBHEHUN COOTBETCTBYIOILUX
peakuuii M JAenaTh BBIBOJABI Ha HX
OCHOBE.

[IpoBoauTH BEIYMCIIEHUS

JUIL  ONpEACNIEHUs  MOJIEKYJIIPHON
(hopMyIIbI  OPraHMYECKOTO BEIIECTBA,
[0 YPaBHEHUIO XMMHMUYECKON pEaKIHH.
CamocrosiTenbHO  IIAHUPOBATh U
OCYILIECTBIIATh CBOIO TO3HABATEJIbHYIO
NeSTeNIbHOCTh; IMPUHUMATh AKTHUBHOE
ydyacTMe B  TpYNNOBOM  y4eOHOH

https://resh.
edu.ru/subj
ect/lesson/6
150/start/1

50687/
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B3aHMOJICVCTBHUE Kpaxmaja ¢ HOAO0M.
[IpakTuueckue padbOTHI:

e No 2. CpoiicTBa pacTBOpa YKCYCHOM
KHUCJIOTHI.
Pacuernsble 3anauun:

® OIpeleleHue MOJEKYJIApHOH (OpMYIIbI
OpPraHMYECKOT0 BEILECTBA 10 MacCOBBIM
JIOJISIM aTOMOB XUMHYECKHX 3JIEMEHTOB U
110 Macce (00bemMy) MPOTYKTOB CTOPAHMS;

® pacyeThl IO YPaBHEHHIO XHMHUYECKOU
peakuuu

JACATCIIBHOCTH

Hroro no pazneny

13

Pa3nen 4. A3oTconep:kaiiue opranndeckne coeTuHeHnst

4.1 | AMUHEL
AMUHOKHUCIIOTEL
benxkn

3

AMUHBI: METWJIAMUH — [pOCTEHIINN
IIPEJICTaBUTEID aMHHOB: COCTaB,
XUMHYECKOE CTpOEHUE, (U3NYECKUE HU
XUMHUYECKHE CBOWCTBA (peakuuu ¢
KHUCJIOTaMU U TOpPEHMS), HaXOXKICHHE B

IIPUPOJIE. AMHHOKHCIIOTBI KaK
am(poTepHbIe OpraHUYECKHE
COEIMHEHMUS. dusnueckue u

XUMHUYECKHE CBOMCTBA aMUHOKHCIIOT (Ha
npuMepe rMIMHA). buHonormueckoe
3HAYCHUE AMHHOKHCJIOT. Cunres
nenTuaoB. benku Kak MOpUpOIHBIC
nonumepsl. llepBuunHas, BTOpHYHAs W
TpeTUYHas CTPYKTypa OCIIKOB.
XuMHueckKue CBOIiCcTBa OeIKOB:
TUAPOINU3, JEHATypalus, KaueCTBEHHbIC
peakIu Ha OCJTKH.

PackpsiBath CMBICIT M3y4aeMbIX
HNOHSTUN (BBISBISATh UX XapaKTEPHBIC
MIPU3HAKK), yCTaHABIIUBAThH ux
B3aMOCBSI3b, HCII0JIb30BAaTh
COOTBETCTBYIOIIME  TOHATHS  TIPH
OMMCaHUU  COCTaBa, CTPOEHUS W

MpEBpALLICHU I OpPraHUYECKUX
COEIMHEHU.

Hcnonb3oBars XUMHYECKYIO
CHUMBOJIMKY JUISL COCTaBJICHUS

MOJIEKYJISIPHBIX ~ U CTPYKTYpPHBIX
(pa3BepHyTOH, COKpalleHHOH) hopmyIT
OpPTaHUYECKHX BEIIECTB.

Onpenenstob MPUHAIIEKHOCTh
BEIECTB K OMPEAEICHHOMY KJaccy IO
COCTaBYy U CTPOCHHIO, Ha3bIBATh UX I10
CHCTEMaTHYECKOU HOMEHKJIATYpE;

https://resh.
edu.ru/subj

ect/lesson/4
743/start/
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IJKCNepUMeHTAIbHbIE METO/IbI

H3y4eHMs BellleCTB U UX MPeBPalleH U :
JleMoHcTpanuu:

e JleHaTypalus OeJKOB IPU HArpeBaHUU;

® [IBETHbIC peaKkIuu OEIKOB

MIPUBOJUTh TPUBUAIbHBIE HA3BAHUS
OTJENIbHBIX npeAcTaBUTENeH.
XapakTepus3oBaTh COCTaB, CTPOCHHUE,
IpUMEHEHNE, ¢buznueckue u
XUMHUYECKHE CBOMCTBA, BaKHCHIIIHE
Croco0bl  TOJY4YEeHUs  TUIUYHBIX
IpeicTaBUTENeN a30TCOJEPIKAIINX
coeiMHEeHul (MeTUJIaMHHa, IIIMLIHA,
OCJIKOB). OrnuceiBath COCTaB,
CTPYKTYPY,  OCHOBHbIE  CBOWCTBA
OENKOB; MOSACHATH Ha IpUMEpPAX
3HayeHue OenKOB s OpraHu3Ma
yenoBeka. Vcnosib30BaTh €CTECTBEHHO-
Hay4yHble  METOJbl  IO3HAHMUS  —
Ha0JI01aTh u OIHCHIBATH:
JIEeMOHCTPAIlMOHHBII HKCIEPUMEHT.
CaMocCTOATENbHO  IJIAHUPOBAaTh U
OCYIIECTBIIATh CBOIO TO3HABATEJIBHYIO
JeSTeNIbHOCT; IMPUHUMATh AKTHUBHOE
ydyacTMe B  TpyNNoOBOM  y4eOHOH
JeSITENIbBHOCTH

Hroro no pazneny

3

Pa3zned. 5. BhicokoMouie

KYJISAPHBIC COCIUHCHUA

5.1 | IlmacTmaccel.
Kayuyxn.

Bosokna

2

OcHoBHbIE MOHATHUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COETMHEHUI:
MOHOMEp, IOJIUMEP, CTPYKTypHOE 3BEHO,
CTENeHb MOJINMEpU3aIiH, cpenHsis

MoJIeKyJIsipHass Macca. (OCHOBHBIE METOJbI
CHHTE3a BHICOKOMOJIEKYJISIPHBIX COETMHEHUHN —
MIOJINMEpHU3aLus u MIOJINKOHIEHCALINS.

[Inactmacchl  (MOJIMATHIICH, TOJUIPOIUIIEH,

Brnagerp u3ydyaeMbIMH XUMHUYECKHUMU
IIOHATHSIMU: pacKpbIBaTh CMBICIT
M3Yy4aeMbIX MOHSATUI M MPUMEHSTH 3THU
TTOHSATHS IIPU ONMCAHUHU COCTaBa
U CTPOEHUS BBICOKOMOIIEKYIISIPHBIX
OpPTaHHYECKUX BEIIECTB, IUTS
OOBSICHEHUSI OTHENbHBIX (DAaKTOB U
SIBIICHUH.

https://resh.ed
u.ru/subject/le
sson/6095/star
t/
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MOJTMBUHUIIXJIOPU/I, MTOJIUCTHPOII).
HartypanbHblii ¥ CHHTETHYECKHE Kay4dyKH
(OyTamreHoBbIH, XJIOPOIIPEHOBBIN 51
M30MpeHOBbI).  BonokHa:  HaTypaibHbIE
(XJI0MOK, MIePCTh, MIENK), HMCKYCCTBEHHBIE
(amreraTHOE BOJIOKHO, BHCKO03a),

CUHTETUYECKUE (KApOH U JIABCaH).

IJKCrepUMeHTAIbHbIE METOIbI

H3Yy4YeHUsl BellleCTB U MX MpeBPAallleHHIi:
JeMoHcTpanuu:

- O3HaKOMJIEHHE C 00pasllaMu MPUPOJHBIX U

HNCKYCCTBCHHBIX BOJIOKOH,

IJIaCTMACC, KayuyKOB

Hcnonb3oBars XUMHYECKYIO
CUMBOJIUKY TUIS COCTaBJICHUS
CTPYKTYpHBIX (OpMyn BeEIIECTB H
YpaBHEHUH peakiui MOJIMMEpU3aluu
U NOoJUKOHJeHcauuu. OmnuckiBaTh
COCTaB, CTpOEHHE, OCHOBHBIE
CBOMCTBa Kay4yKOB, Hanbosee

PacIpoCTpPpaHCHHBIX BUJ0B I1JIaCTMACC,
BOJIOKOH; IPUMCHCHUC

B Ppa3IMYHBIX OTpaCIIsX.
Hcnons3oBars €CTECTBEHHO-
HAay4HbIC METOJBI TIO3HAHUSA —
HaO0II0AaTh u OIIMCHIBATH

,ZLCMOHCTpaLII/IOHHHﬁ OKCIICPUMCHT

Uroro no pazneny 2
OBIIEE 34
KOJIMYECTBO

YACOBIIO

[TPOT'PAMME




11 KJIACC

HaunmenoBanue DIIEKTPOHHbIE
No | Pa3ACIOB M TEM | Kon-po TIpOrpaMMHOE COLepIKaHUE OCHOBHBIC BUJIBI ACATEIBHOCTH (uudpossie)
/i yuebHoro 4acoB 00yJaroImuxcs o0pasoBarenbH
Hpeamera bI€ PECYPCHI
Pa3nen 1. TeopeTnueckue 0CHOBbI XUMHU
11 CTpOGHI/Ie 3 Xumuueckuii aimemeHT. Atom. Cocras aTomMa, PaCKpLIBaTB CMBICJIT HquaeMHxhttpS_ /Iresh.edu
’ aTOMOB. M30TOIBI. DneKTpOHHas 000JI0YKA. [opsgTHi (BBISIBISITH MX XapAaKTEPHBIE " /su.bject /IIeSSOI
[Tepuoanueckuit DHEpPreTU4YecKue YPOBHH, NOLYPOBHU. 111y, yCTAHABITHBATS X /6479/
3aKOH U Atomuble opbutanu, S-, p-, d-, f-amemeHTHI.
B3aMMOCBSI3b.
[Tepuoanueckas OcoOeHHOCTH pacrpeiesieHusT SICKTPOHOB 10
PackpbiBaTh CMBICT [EPUOJUYECKOTO
cucremMa opOHUTaNsIM B aroMax MalbIX W OOJBIIMX
3akoHa J[. WM. MeHueneeBa u
XUMHUYECKHUX NEepUOJOB.  OJIEKTPOHHass  KOH(UIypauus
. JTEMOHCTPUPOBATH ero
anemeHToB J[.1. aTOMOB. [lepuonnueckuii 3aKO0H 51
CUCTEMATU3UPYIOLIYIO,
Menpeneena [Tepuonnueckas cucrema XUMHAYECKHX
OOBSICHUTEIIBHYIO U TPOTHOCTHYECKYIO
snementoB JI. WM. MengeneeBa. CBs3b
.| OyHKITHH. XapakTepus3oBaTh
nepuoanueckoro 3akoHa u Ilepuomuueckon
JJIEKTPOHHOE CTpPOCHHUE aTOMOB
CUCTEMBI XUMHUYECKHX 3JIEMEHTOB c
. . XUMHUYECKHX 2JI€MEHTOB 1—4 mepuoaos,
COBPEMEHHOW TEOpueill CTPOCHHUS aTOMOB.
. UCMONB3ys  moHsATHS  S-, Pp-, d-
3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB
3IEKTPOHHbBIE opbuTanmy,

XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX HMU
IIPOCTBIX M CJIOXKHBIX BELIECTB IO Ipynnam 1
nepuojiaM. 3HaueHHe MEepPUOJNYECKOrO 3aKOHA
U CHCTEMBl XUMHUYecKHX »daemeHToB J[.U.
MeHeneeBa B pa3BUTHH HAYKH.
JKCIepUMEeHTAIbHbIC METOABI

W3Yy4eHHs BelleCTB U MX NPeBpallleHui:

JleMOHCTpaLuu:

—Buaer Tabmun  «llepuommueckas cucrema

sHepreTudeckue YpoBHH. OOBACHATH
3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB
XUMHUYECKHX  DJIEMEHTOB W HX
COEMHEHUI IO MepuojaM M Tpymiam
[lepuomuueckoir  cucremsr JI. U
Menpeneesa
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Crpoenue
BEIIECTBA.
Muoroobpazue
BEIIECTB

xumuueckux aneMenToB .M. MeHneneeBa»

Ctpoenune BemiecTBa. XUMHUYECKas
Buapl (koBasieHTHAss HEMOJSIPHAS M TIOJISIPHAS,

HOHHAs,

CBSI3b.
MeTaUIMYecKasi) W  MEXaHU3MBbI
o0pa3oBaHMs XUMUYECKON CBS3U (OOMEHHBIN U
JIOHOPHO- aKIEenTOpHbIN). BomopoaHas cBs3b.
DIEeKTPOOTPULIATENBHOCTb.
Crenenb oxkwucieHus. KaTHOHbI M aHUOHBL

BanenTHoCTb.

BemecrtBa MOJIEKYJIIPHOTO 151
HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKoH|
IIOCTOSIHCTBA ~ COCTaBa  BellecTBA.  [HIIbI
KPUCTAJUIMYECKUX  PELIeTOK U  CBOMCTBA

BemiecTB. Ilonstue o JUCIICPCHBIX CUCTCMaAX.

HUctnaable  pactBopbl.  KosnmuecTBeHHBIE
XapaKTEepUCTUKH PAacTBOPOB (MaccoBas A0Js
BemiectBa B pactBope). Kitaccuduxarms
HEOpraHW4YeCKUX coenuHeHud. HomeHkmarypa

HCOPraHNYCCKUX BCIICCTB.

JKCIePUMEHTAJIbHBIC  METOAbI  M3Y4YeHHS]
BEIECTB M UX NPeBpaLlleHU:
JleMoHcTparuu:

- MOJCIN KPpUCTATNIIMYCCKUX PCIICTOK.
PacueTHbie 3aJa4u:
- PAaCUCTHI C UCTTIOJIB30BAHUCM IMOHATUA

«MacCoBasdA 10Ji1 paCTBOPCHHOI'O BEIICCTBA»

PackpbiBaTh CMBICII U3y4aeMbIX
MOHATUM (BBLAEIATH HUX XapaKTEpHbIE
IPU3HAKKA) U TPUMEHSTh 3TU MOHATHS
IIpM ONMCAHMM COCTaBa M CTPOEHUS
BEILECTB, JJIsi OOBACHEHMS OTIENbHBIX
(aKTOB U SBICHUH.

Onpenensars BUAbI XUMUYECKOW CBSA3H
(KoBaJEHTHOM, MOHHOM,
METAIIIMYECKOM,  BOJOPOAHOH) B
COCAMHEHUSX; THUI KPUCTAIINYECKOM
pELIETKH KOHKPETHOT'O BEILIECTBA.
Onpenensars BaJIGHTHOCTb U CTEICHb
OKHUCJIEHUS XMMUYECKUX DIJIEMEHTOB B
COEMHEHUSAX Pa3JIMYHOIO COCTABa.
[IpoBoauThH BBIUMCIICHUS C
WCIIOJIb30BAaHUEM TIOHATHS «MaccOBas
JI0JIs1 BEIIECTBA B PACTBOPEY.

Brnagerp n3yyaeMbIMH XMMHUYECKUMU
MOHSTUSIMH.

OOBACHATH 3aBUCHMOCTb  CKOPOCTH
XAMHAYECKON PEAKIUH OT Pa3IMIHBIX
(akTOpoB.

OmnpenensaTh  XapakTep  CMEIICHHS
XUMHUYECKOTO paBHOBECHS B
3aBHCUMOCTH oT BHEIITHETO

BozaeiictBust (npunuun Jle Ilatense).

https://resh.
edu.ru/subj

ect/lesson/5
581/
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XUMHUYECKHE
peakiumn

XuMuueckas peakuus. Knaccudukanus
XUMHYECKUX PEaAKIUA B HEOPraHUYECKOW H
OpraHWYECKOM XUMHUHU. 3aKOH COXpaHEHUS
MAacChl  BEIIECTB; 3aKOH COXpPAaHEHUS W
MPEBPALLICHUS DSHEPrUM MNPU  XUMUYECKUX

peakusx. Ckopocth peakuuu, ee
3aBUCUMOCTh  OT  PAa3IUYHBIX  (PaKTOPOB.
O6parumbie peaKkIuu. XUMHUYECKOE
paBHOBecue.  DakTopbl,  BIMAIOIIME  HA
COCTOSIHHE XUMHUYECKOTO paBHOBECHS.

[Ipunnun Jle Illarense. DnexkTponuTuyeckast
JUCCOLUALMS. CunbHble U cy1adble
anekTponuthl. Cpega BOAHBIX PacTBOPOB
BELIECTB: KHCJIasd, HEUTpaJIbHAs, ILEJIOYHAs.
Bonmoponusiii  mnokazarens (pH) pacrtBopa.
Peakuuu moHHOro oOMeHa B OpraHUYECKOH U
HeOpFaHquCKOﬁ XUMUH. OKHUCIIUTEIIBHO-
BOCCTAHOBUTENbHbIE peakiuu. [loHsTne 00

UIEKTPOJIM3E€  paclljiaBOB U pacTBOPOB
coneil.IIpumenenue anexTponusa.
JKCIePUMEHTAJIbHBIC  METOAbl HM3y4YCHHS
BellleCTB M UX MpeBpalleHuii:

JleMOHCTpaLuu:

- pasnokeHue MEepOKCHAAa BOAOPOJa B
IIPUCYTCTBUH KaTaJIM3aTopa.

JlaGopaTOpHBIE OTIBITHI:

-TIPOBEICHHUE PEAKITUi HOHHOTO OOMEHA;
-OnpezieNieHHe Cpelbl PacTBOPOB BEIIECTB C
MTOMOIIIBI0 YHUBEPCATHLHOTO HHIUKATOPA.
[IpakTudeckue paboOTHI:

Ne 1. Brniusinue pa3nuuHbix GakTOpoOB HA

CKOpPOCTH XHUMHYICCKOM PCAKINH.

CocraBnsATb  ypaBHEHUSI  pEaKIUH
pa3IMYHBIX  THUIOB;  IIOJIHBIE U
COKpAILICHHBbIE YPAaBHEHHUSI PEAKLIMIA

MOHHOTO OOMEHa, Y4YMThIBas YCIIOBHS,
IIpU KOTOPBIX 3TH PEAKUUH UIYT 10
KOHIIA.

Hcnons30Barh  €CTECTBEHHO-HAYYHBIE

METOJbl TIO3HAHHWS — MPOBEJEHUE,
HaOJIIOICHUE u OTMCaHue
XUMHYECKOT0 IKCIIEPUMEHTA
(meMoHCTpanmOHHBIE

u nabopaTopHbIe OTIBITHI,
IPAKTHYECKHE pabdoThl): o
OTIpeIeNICHUIO Cpelsl BOJHBIX
pacTBOpPOB BEIIECTB, peaKIIMii HOHHOTO,
oOMeHa, BIIUSTHUIO pa3IMYHbIX

(hakTOpOB HA CKOPOCTH PEAKITUH.
CrnenoBaTh mpaBWiIaM  I0JIb30BaHMS
XUMHUYECKOU MOCy 01 "
1a00paTOpHBIM 000PYIOBAaHUEM.
[IpencraBnsTe pe3yIbTaThI
XMMHUYECKOT0 dKCIIepUMEHTa B opme
3aIMCH YPaBHEHUH COOTBETCTBYIOIINX
peakuMidi M JenaTh BBIBOJBI Ha UX
OCHOBE.

IIpoBOIUTH BBIUMCICHUS

[0 YpaBHEHUSM XMMHUYECKUX PEaKIINH,
B TOM 4YHCIIE TEPMOXUMHUYECKHUE
pacyeTsl

https://resh.
edu.ru/subj

ect/lesson/5
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Pacuetnnie 3agaum:

- pvaeTBI 110 ypaBHeHI/IHM XUMHUYCCKUX|
peakuuii, B TOM YHCJIE TEPMOXHUMHUYECKHUE
pacyeTsl

Hroro no pazneny 13

Pa3gen 2. Heoprannueckasi XumMust

2.1 | MeTajuibl 6 Mertamiel. IlomoxeHue MeTaI0B
B Ilepuonuyeckoil cucremMe XUMHYECKHX
3JIEMEHTOB. OcoOeHHoOCTH CTPOEHHUS

JIEKTPOHHBIX 000JO0YEK aTOMOB METaJIJIOB.
OO0mue ¢u3mveckne CBOWCTBA METAJUIOB.
[IpumeHeHne MeTayuioB B OBITY, HPUPOAE U
TexHuKe. CIlaBbl METAJLIOB.
DIEeKTPOXUMHUYECKU I pan HaIpsHKeHUH
MetaiioB. OOmme crnocoObl  MOIy4YEHHUS]
MeTajuioB. Koppo3us Mmetaiios.

CnocoObl  3aumThl  OT Koppo3uu. OOmas
XapaKTepUCTHKA METAJUIOB TJIaBHBIX HOJATPYIIIT
(IA-rpynma, IIA-rpynma) Ilepuoanueckoi
CHCTEMBbl XUMUYECKUX 3JIEMEHTOB.
AmtomuHuil. AMpoTepHbIe CBONCTBA OKCHA U

TUAPOKCH]IA AITIOMUHHSL. Obmas
XapaKTEePUCTHKA METaJIIOB MOOOYHBIX
MOArPYII (b-rpymnm) [lepnoanueckon
CHUCTEMBbl XHMHYECKUX DJIEMEHTOB: Me€/lb,
IIUHK, XpOoM, JKEJe30. Baxwueiine
COCTMHEHHSI METAJIJIOB (OKCHIBI, THAPOKCH/IBI,
COJIH).

JKCnepuMeHTAIbHbIE METO/IbI
U3yYeHHUS BeleCTB M UX NpeBpalleHuii:

JleMoHCcTpanuu:

PackpsiBaTh CMBICIT U3y4aeMbIX
NOHSATHI (BBIACIATh HUX XapaKTEPHBIC
NPU3HAKKA) U TPUMEHSTH 3TH TOHSITHS
NP ONKHCAHWU COCTaBA U CTPOCHHS
BEIIECTB, JJISi OOBSCHEHHS OTHCIBHBIX
(haKTOB M SABJICHUH.

OOBsACHATH 00IIME 3aKOHOMEPHOCTH B
U3MEHCHHU CBOMCTB 3JICMCHTOB —
METaJUIOB U WX COEJAWHEHHH C Y4ETOM
CTPOCHHUSI UX aTOMOB U TOJIOKCHHS B
[lepronnveckoil cucreMe XUMUYECKUX
JJIEMEHTOB

. . MeHnneneena.

XapakTepu3oBaTh (OMHUCHIBATh) 00OIIHUE
XAMHAYECKHE CBOWCTBA METAJUIOB, WX

BaKHEHIIINX COE€IUHEHMH,
MOJITBEPK 1A 3TO OTHMCaHUE
[IpUMepaMu ypaBHEHUH
COOTBETCTBYIOIIUX XHUMHYICCKHUX

peaKuHﬁ; MPUMCHCHUC MCTAJIJIOB

B Pa3JIMYHBIX o6nacmx, a TaK¥Xe
HUCIIOJIB30BAHHUEC UX OJId CO3JaHUA
COBPEMEHHBIX MaTepuraoB n
TeXHOoJoTHi. ONuUCBIBaTh CHOCOOBI

3alUTBl  METAJIOB OT KOPPO3HH.

https://resh.
edu.ru/subj

ect/lesson/5
939/



https://resh.edu.ru/subject/lesson/5939/
https://resh.edu.ru/subject/lesson/5939/
https://resh.edu.ru/subject/lesson/5939/
https://resh.edu.ru/subject/lesson/5939/

- KoJuteKus «MeTaJljIbl U CILIaBBD».
JlaGopaTOpHBIE OTIBITHI:

—B3aUMOJECHCTBUE TUAPOKCHIA
QITIOMUHHUS C PACTBOPAMU KHUCIIOT U

IIeJI0YeH;

—KayeCTBEHHbIE pEaKIUM Ha KaTHUOHbI
METaJLIOB.

[IpakTuyeckue paboTHI:

Ne 2. Pemienue sKcriepuMEHTAIbHBIX 3aa4
mo TemMe «MeTalltbD.

PacueTHnie 3amaun:

- pacueTsl Macchl (00beMa, KOJUYECTBA
BEILIECTBA) MPOJYKTa PEaKIUH, €CIH OJHO W3
BEIIECTB JaHO B  BHUJE pacTBOpa C
ONpeICIICHHOMN MaccOBOI noJjeun
PacTBOPEHHOTO BEIIECTBA

PackpsiBathb CYLIHOCTb
OKHUCJINTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKuuii TOCPEACTBOM COCTaBJICHUS
JIEKTPOHHOTO OajaHca ITUX pPeaKkLui.
IIpoBoauTh peakuumy,
HOTBEPKTAIOIIUE XapaKTepHbIE
CBOMCTBA U3y4aeMbIX BEILECTB,
pacrno3HaBaTh OIBITHBIM ITyTEM HOHBI
METaJUIOB, IPUCYTCTBYIOLIUE B BOJHBIX
pacTBopax.

Hcnons30BaTe  €CTECTBEHHO-HAYYHBIE

METOJbl IIO3HAHHWS — IPOBEJCHUE,
HaOJII0ICHUE u OIIHCAHNE
XHMHYECKOIO 9KCIIEPUMEHTA
(meMoHCTpanmOHHBIE

u 1a00paToOpHbIC OIIBITHI,
IpaKTHYECKHE paboThl).

[IpencraBasaTh pe3yNbTaThI

XUMHUYECKOTO JKCIEPUMEHTA B (opMme
3allUCH YPAaBHEHUN COOTBETCTBYIOLIUX
peakuuii W JeJaTh BBIBOABI Ha UX
OCHOBE.

CrnenoBaTh TpaBWJIaM  TOJIb30BaHUS
XHUMHYECKON MOCY 10U "
71a60paTOPHBIM 000PYIOBAHUEM.

[IpoBoauTh BBIYMCIICHHS o

YpaBHEHUSM XUMHUECKHUX PEaKIIH.
CaMocCTOATENbHO  IIAHUPOBaTh U
OCYILECTBIISITh CBOIO IO3HABATENIBbHYIO
JESATENIBHOCTh; INPUHUMATh aKTHUBHOE
ydacTHe B IpYIIOBOM yueOHOM
JESITEIBHOCTH




2.2

HemeTamnsl

Hewmeramnsl. ITonoxeHrne HeMeTaIJIOB

B llepuoanueckoil cucreme XUMHYECKHX
anemeHToB .M. Menneneesa

u 0COOCHHOCTH CTPOCHHS aTOMOB.
duznyeckue CBOICTBa HEMETAJIOB.
Anotponusi HEMETayuiloB  (Ha  MpUMEpE

KHCIIOposia, cepbl, ¢ocdopa u yriepomaa).
XUMHUYECKUE CBOICTBA BaOKHEUIINX
HEMETAIJIOB  (TaJloréHOB,  CEpbl,  a30Ta,
dbocdopa, yriaepoaa u KpeMHU).
Oxkcuabl HeMertawioB. Kucnoponcoaep:xaiine
KHCIIOTBHI.
Bonoponusie coequHeHrs HEeMETaIOB.
JKCIePUMEHTAJIbHbIE MeTOAbl HM3Yy4YeHUs
BeIEeCTB
U X NPeBpallleHu i

JleMoHcTparuu:
-00pas31ibl HEMETAIIJIOB,
-B3aMMOJICUCTBHE MEOU C a30THOM KHCIIOTOM
Pa3JINYHON KOHLIEHTPALUH.

JlaGopaTOpHBIE OTIBITHI:
-Ka4eCTBEHHbIE PEAKIIMM HAa aHHMOHBI U KaTHOH
aMMOHWUSI.

[IpakTuueckue paboOTHI:
Ne 3. Pemienue sKCrepuMEHTATBHBIX 33]1a4 TI0
teme «Hemeramnb».

Pacuetnsble 3anaun:
- pacueThl Macchl BEIIECTBA WM 00BheMa ra3oB
10 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
WIu 00bEeMYy OJHOTO U3 YYacTBYIOIIMX B
peakiuy BEIIeCTB; pacueThl Macchl (00BeMma,
KOJIMYECTBA BEIIECTBA) MPOJIYKTOB PEaKIIHH,

PackpriBathb CMBICTT U3y4aeMbIX
HOHSTUN (BBIAETATh UX XapaKTepHbIE
MIPU3HAKK) U MPUMEHSTh 3TU MOHATUS
IpU OIKMCAaHUM COCTaBa M CTPOCHUS
BELIECTB, I OOBSCHEHUS OTAEIBHBIX
(haKTOB M SABJICHUH.

OOBsACHATH 00IIME 3aKOHOMEPHOCTH B
W3MEHEHUU CBOMCTB HEMETAJUIOB U MX
COCIMHEHUN C Y4YE€TOM CTPOCHUS HX
aTOMOB u MOJIOKEHUS B
[leproguueckoil cucreMe XMMHUYECKHUX
anemenToB . 1. Menaeneena.
XapaxkTepu3oBaTh (OMUCHIBATH) OOIIME
XUMUYECKHE CBOMCTBA HEMETAIIOB, UX

BAXKHCHIIINX COCIUHCHMI,
MOATBEPIKIas 3TO OIMCaHHE
[IpUMepaMu YpaBHEHHU
COOTBETCTBYIOLIUX XAMUYECKHUX

peakuuii. XapakTepu3oBaTh BIWSHUE
HEMETAJUIOB U UX COEJUHEHUU Ha
JKUBBIE OpTaHU3MBI; OTHMCHIBATH|
NPUMEHEHHE B Pa3NUYHBIX 00JIacTAX
MPAKTUYECKOMN NEeATEIbHOCTH
YeJI0BEeKa. [ToaTBepxnath
CyIIECTBOBAHUE T'€HETUYECKOU CBA3M
MEXAY HEOPTaHMYECKUMU BEIIECTBAMU
c IIOMOIIBIO YpaBHEHHN
COOTBETCTBYIOILIUX XUMHUYECKUX
peakuuii.  PackpeiBaTb  CYIIHOCTH,
OKUCIUTENBHO-  BOCCTAHOBUTEIbHBIX
peaKuuil TMOCPEACTBOM COCTABJICHUS
ANEKTPOHHOTO OanmaHca ITHX peaKlui.

https://resh.
edu.ru/subj

ect/lesson/5
939/



https://resh.edu.ru/subject/lesson/5939/
https://resh.edu.ru/subject/lesson/5939/
https://resh.edu.ru/subject/lesson/5939/
https://resh.edu.ru/subject/lesson/5939/

2.3

CBs13b
HEOpraHuye
CKHX U
OpraHu4ecK
HX BEIIECTB

€CJIM OJHO
13 BEIICCTB UMCCT IPUMECU

Heopranuueckue u opraHuyeckue KHUCIOTHI.
Heopranuueckue u opraHu4ecKre OCHOBAHUSI.
AmdoTepHbIe HEOpraHUYeCcKue u
OpraHUYECKUE COCTUHEHUSI.

I'eneTnyeckasi CBS3b HEOPraHUYECKUX U
OpPraHUYECKUX BEIIECTB

[IpoBoauTh
IOITBEPK TAIOIINE
CBOIiCTBa M3y4aeMbIX BELIECTB,
pacrno3HaBarhb OIIBITHBIM IIyTEM
AQHUOHBI, IPUCYTCTBYIOIINE B BOJHBIX
pacTBopax. Hcnonb3oBarp
€CTECTBEHHO-Hay4YHbIE METO/1bI
IIO3HAHUS — MPOBEJICHNE, HAOII0IeHUe
U oInucaHue XUMHYECKOIO
9KCHEpUMEHTa (JEeMOHCTPALIMOHHBIE U
71a00paTOPHBIE OIBITHI, MPAKTUYECKUE
pabotel). IlpeacraBiasaTh pe3ynbTaThl
XMMHYECKOI0 IKCIIEPUMEHTa B (Qopme
3allMCH YPAaBHEHUH COOTBETCTBYIOIIMX
peakuuii M JAenaThb BBIBOABI Ha HX
OCHOBE. CnenoBatb IIpaBUJIaM
MOJIb30BAaHUS XMMHUYECKON MOCYIIOH U
1a00paTOpHBIM 000y IOBAaHUEM.
[IpoBoauTh BBIUHCIICHHUS
YPaBHEHUSAM XMMHUYECKHUX PEAKIIMM.
CaMocTOsATENbHO  IUJIAHUPOBaTh U
OCYIIECTBIIATh CBOIO ITO3HABATEIBHYIO
JeSITeNIbHOCTh; INPUHUMATh AKTHUBHOE
ydyacThe B  TIpYyNNoBOH  yueOHOM
JeSITENIbHOCTH

peaxium,
XapaKTepHbIe

IO

https://resh.
edu.ru/subj

ect/lesson/4
960/

Uroro no pazgeny
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Paszngen 3. XuMusd u Kus3

Hb

3.1

XUMHUS U KA3HD

Ponp xumun B oOecreyeHNH KOJIOTHYECKOH,
SHEPreTUYECKON
M THIEBOH  0e30MacHOCTH,  Pa3BUTHH

MEOUIIUHBI. ITonsarne o HAay4YHBIX MCETOAaX

PaCKpBIBaTB pPOJib XUMHUH B PCHICHUU
OHEPICTUYCCKUX, CBIPBCBBIX u
OKOJIOTHYCCKHX HpO6HeM
YCJIO0BCYCCTBA, OIIMChIBATH OCHOBHBIC

https://resh.ed
u.ru/subject/le
sson/3504/



https://resh.edu.ru/subject/lesson/4960/
https://resh.edu.ru/subject/lesson/4960/
https://resh.edu.ru/subject/lesson/4960/
https://resh.edu.ru/subject/lesson/4960/
https://resh.edu.ru/subject/lesson/3504/
https://resh.edu.ru/subject/lesson/3504/
https://resh.edu.ru/subject/lesson/3504/

MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUH.
[IpencraBnenus 00 le1)11070. Hay4HBIX
MPUHIMIIAX ~ TPOMBIIUIEHHOTO  TOJTYYCHHUS]
BaXKHEHIINX  BEIIECTB (ma  mpumepax
MPOU3BOJICTBA aMMHUAKa, CEPHOW KHUCIIOTHI,
MeTaHona). YemoBek B MHUpPE  BEIIECTB,
MaTEpHUATIOB M XUMUYCCKUX PEAKIIUNA: XUMUS U
3JI0POBBE YEJIOBEKA; MPaBWJIa HUCIIOJIb30BAHMS
JICKApPCTBEHHBIX MpPeTapaTos.; IPaBHIIA
0€30IacHOTO  HCIIOJB30BaHMS  IPENapaToB
OLITOBOM XHMHUHM B IIOBCEIHEBHOHM JKM3HH.
briTOBas XuMu4ecKass rpaMOTHOCTh

HaNpaBJICHUsT PA3BUTHS XUMHYECKOH
HAyKH U TexHonoruu. IIpumeHsTsh
npaBuia 0e30MacHOro OOpaIIeHus: C
BEIIECTBAMM,  HCIOJIB3YEeMbIMH B
MTOBCETHEBHOM KHU3HH, npaBuia
MOBEEHUs B ILENAX CcOepexeHus
370pOBbSl U OKPYKAOUIEH MPUPOAHON
cpenpl; MOHUMATh Bpel (OMacHOCTH)
BO3JICHCTBUS HA JKHUBBIC OpPTraHU3MEI
OTIpe/IeNICHHBIX BEIIECTB

cMmbica nokazarens [1/IK, noscHsaTe Ha
npuMepax CrocoObl YMEHbIIEHUS U
IpeIOTBPALICHHUS 179 BPETHOTO
BO3JICHCTBHSL. AHanmM3upoBaTh "
KPUTHYCCKH OIICHWBATh HWH(OPMAIIHIO,
CBSI3aHHYIO c XUMHUYECKHUMHU
nporeccaMi W HMX  BIUSHHEM Ha
COCTOSIHUE  OKpYJKaIOLIEH  Cpensbl.
Hcnonp30Barh MONydeHHBIE 3HAHUS W
pEICTaBICHUS 0 cdepax
NeSITeTIbHOCTH, CBS3aHHBIX C HAYKOH U
COBPEMEHHBIMH TEXHOJOTHIMH, KakK
OCHOBY JJIsi OpHUEHTalMd B BHIOOpE
cBoell Oynyuieil mnpodeccuoHanbHOM
NeSITeTTbHOCTH.

[Ipunumarhy ydactue B 0OCYXIEHUU
npobiem XUMUYECKON "
9KOJIOTUYECKOM HATPaBIEHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO TTO3HITHIO
o npobieme u mpeyarath
BO3MOJKHBIC TTYTH €€ PEIICHHUS

Uroro no pazaeny




OBIIEE
KOJIMYECTBO
YACOB IO
[TIPOTPAMME

34




NEPEYEHDb (KOJJU®PUKATOP) PACIIPEJEJEHHBIX ITO
KJIACCAM NMPOBEPSIEMbBIX TPEBOBAHUM K PE3YJIbTATAM
OCBOEHMUS OCHOBHOM OBPA3BOBATEJBHOMN MPOT'PAMMBI

CPEJTHEI'O OBIIEI'O OBPA3OBAHMS 1 DJIEMEHTOB
COJEPKAHUSA 11O XUMHNN

B ¢denepanbHBIX W perHOHAIBHBIX MPOLEAYpax OLEHKH KayecTBa
0o0pa30BaHMs HCIIONB3YETCs TMepeueHb (KoAu(pUKATOp) paclpeaeNeHHBIX IO
KJlaccaM IMpOBEPSIEMBIX TpeOOBaHWWA K pe3yJbTaTaM OCBOEHHS OCHOBHOU
00pa30BaTENbHON MPOrPaMMbI CPEAHETO 00IIero oOpa3oBaHHs U IJIEMEHTOB
COJIEp>KaHMS 110 XUMUMU.

10 KJIACC

IIpoBepsiemble TPeOGOBaAHUSA K Pe3yIbTaTaM OCBOCHUSA OCHOBHOI
o0pa3oBaTeIbHOM MPOrPaMMbI

Kon [IpoBepsiemble TpeAMETHBIE PE3YIbTATHI OCBOCHHUSI OCHOBHOM
IIPOBEPSIEMOTO 00pa3oBaTeNbHOI MPOrpaMMBbI CpeTHET0 0011ero 00pa3oBaHus
pe3yJsbTara
1 Teopernyeckne OCHOBBI OPraHUYECKOW XUMHH
11 ChopmMupoBaHHOCTh NPEACTABICHUNH O XUMHYECKOM COCTaBIISIOLIEH

€CTECTBEHHO-HAYyYHOU KapTUHBI MUPA, POJIU XUMUU B IO3HAHUU SIBICHUN
npupoasl, B (OPMUPOBAHUM MBIIUICHUS M KYJIbTYyphl JIMYHOCTH, €€
(GYHKIIMOHATPHOW ~ TPAaMOTHOCTH,  HEOOXOAMMOW  JUIs  pelIeHus
MPAaKTUYECKUX 3a/a4 M HSKOJOTUYECKH OOOCHOBAHHOTO OTHOUICHHS K
CBOEMY 3JI0POBBIO U IPUPOJIHON cpenie

1.2 Bnanenne cucremoil XMMHMYECKMX 3HAaHUHM, KOTOpas BKIIIOYAET:
OCHOBOTIOJIararoime TTOHSITHS (Monekyona, BAJICHTHOCTD,
JIEKTPOOTPHUIIATEILHOCTh, CTENEHb OKUCJIEHUS, XHMHUYecKas CBS3b,
MOJIb, MOJISIpDHAs Macca, MOJIIPHBI O00BEM, YTJIEPOAHBIA CKEJeT,
(byHKIMOHATIbHAS rpynrma, panuka, U30MepHs, U30MEpHI,
TOMOJIOTHUECKUH  Psii, TOMOJIOTH,  YTJIEBOJOPONBI,  KHUCIOPOJI- U
a30TcoJiepKalllie COEIUHEHHs, OWOJIOTMUECKH AaKTHUBHbBIE BeIIeCTBa
(yrneBoabl, XUpbl, O€NKH), MOHOMEp, MOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIDHBIE  COEIMHEHUs); TEOpPUHM U 3aKOHBI (Teopus
XUMHUYECKOTO CTpPOeHMsI opranudeckux BemiectB A.M. Bytneposa),
3aKOHOMEPHOCTH, CHMBOJIMYECKMM S3BbIK XHMHUH, (PaKToIOrndyeckue
CBEJCHMS O CBOICTBaX, CcOCTaBe, IIOJy4YeHUH U OE30MacCHOM
WCTIOJIH30BAHNY BAKHEHIITNX HEOPTAaHWYECKUX M OPTaHMYECKUX BEIICCTB
B OBITY M IPAKTHUUYECKOMN JIEATEIILHOCTH YeIOBEKa

13 ChopmupoBaHHOCTE YMEHUN  BBISBISATH  XapaKTEpHBIE MPU3HAKU
TOHSTHH, YCTaHABJIUBATh ux B3alMOCBS3b, HCMOJIb30BATh
COOTBETCTBYIOLIME TIOHATUS IPU ONUCAHUM COCTaBa, CTPOEHUS H
MPEBPALICHUN OPTaHUYECKUX COCTMHEHUHN

14 ChopmupoBaHHOCTE YMEHHMI HCHOJIb30BaTh XWMHUYECKYIO CHMBOJUKY
JUIE  COCTaBJICHMS MOJEKYJSPHBIX M CTPYKTYpHBIX (pa3BepHYTOM,
COKpalIeHHOW) ¢GOopMya OpraHUYeCKHX BEIIECTB H  ypaBHEHUH
XMMUYECKHX peakiuii, N3roTaBIuBaTh MOJEIN MOJIEKYJ] OpraHMYeCKHX




15

BEUIECTB  JUIA WJUTFOCTPAIIIU ux XUMUYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOCHUS

ChopmupoBaHHOCTH ~ yMEHMIl ~ yCTaHaBIWBaTh  MPHUHAJJICKHOCTD
M3YUYEHHBIX OPTraHMYECKUX BEIIECTB IO HUX COCTaBy U CTPOCHUIO K
omnpeieNeHHOMY  Kjaccy (Tpymme) coequHeHHil  (yrieBoIopobl,
KHCIIOPOJ U a30TCOJEP)KALIUE COEAUHEHMS, BBICOKOMOJIEKYJISIPHBIC

COGI[I/IHCHI/IH), AaBaTb UM Ha3BaHUA 110 CUCTEMATHYECKOM HOMCHKIJIaTyp€
(IUPAC)
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1.6

ChopMHupoBaHHOCTE YMEHHUS OIPEACTATh BHJBI XMMHYECKOH CBS3U B
OpPraHMYECKUX COCAMHEHUSX (OAMHAPHBIE U KPaTHbIE)
ChopmupoBaHHOCTH YMEHHUSI IPUMEHSITH: MOJOXKEHUS TEOPUH CTPOCHUS
opraHuueckux BemecTB A.M. byTtiepoBa st 00BSICHEHUS 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX COCTAaBA U CTPOCHUS; 3aKOH COXPAaHEHUS MacCChl
BELIECTB

erICBO,I[OpO,I[BI. Kncnoponconepx(anme n A30TCOACPIKAIIINC
OpPra’Hn4C€CKrueC COCAMHCHM. BI)ICOKOMOJIGKYJUIPHI)IG COCOAMHCHU S

2.1

ChopMHUpOBaHHOCTE yMECHHI TNPUBOJUTH TPHUBHAIBHBIC HAa3BaHUS
OTJICIbHBIX OPraHMYECKHUX BEIICCTB (ITHIICH, IPOIMMIICH, AaIleTHIICH,
ATWICHIJIUKOJb, TIUIEPUH, (EeHon, ¢GOopMaNbIerua, ameTaibIeTul,
MypaBbHHAs KHCJIOTa, YKCyCHas KHCIOTa, OJICMHOBas KHCJIOTA,
CTCapuHOBAas KHUCJIOTa, TJIIOKO3a, (pPyKTO3a, Kpaxmal, IeJUIIJI03a,
TJIALIAH)

2.2

ChopMHpOBAaHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHUE,
du3nyUecKkne W XUMHUYECKHC CBONCTBA THIHYHBIX MPEACTABHTEIICH
pa3IMYHBIX KJIAaCCOB OPraHMYECKHUX BEINECTB (METaH, 3TaH, JTHIICH,
MpOMWICH, almeTwieH, OyTtaaueH-1,3, wmerunOyramuen-1,3, OeH3o,
METaHOJ, 3TaHOJ, STUJICHIJIMKOIb, TIUIEPHUH, (PEeHOoN, aleTanbIerumu,
MypaBbHHAsS W YKCYCHAasi KHCJIOTBI, TJIOKO3a, Kpaxmal, IeJUII0JI03a,
aMUHOYKCYCHasi KUCJIOTA)

2.3

CchopMUpOBaHHOCTb YMEHHSI WIIIOCTPHUPOBATh T'E€HETUYECKYIO CBS3b
MEXAy  TUNUYHBIMU  TPEJICTaBUTENAMU  PA3IMYHBIX  KJIACCOB
OpPraHMYECKUX BEILIECTB YPABHEHMSIMH COOTBETCTBYIOIIHMX XUMHYECKHX
peaxkiuuii ¢ UCTIONb30BaHUEM CTPYKTYPHBIX (hopmy

2.4

CdopmupoBaHHOCTH YMEHUS XapaKTepu30BaTh HUCTOYHUKU
YIJIEBOAOPOAHOTO ChIpbsl (HE(Th, MPUPOIHBIN Ia3, Yrojib), COCOObI MX
nepepaboTKU U MPAKTHUECKOE IPUMEHEHHE MTPOTYKTOB MepepaboTKH

XUMHUS U )KU3HL. PacyeTsl

CpopMUpOBAaHHOCT YMEHUN BIIAJIETh CHCTEMOW 3HAHUM 00 OCHOBHBIX
MEeTOJaX HAy4YHOrO0 MO3HAHHUS, MCIOJb3YEMbIX B XUMHUU NPU HU3yUYECHUU
BEIIECTB W XUMHYECKHUX sBJICHUN (HAOmIOIEeHWe, W3MEpeHue,
SKCIEPUMEHT, MOJIEIUPOBAHKE), UCTIOIb30BATH CUCTEMHBIE XUMUYECKUE
3HAHUS IS IPUHATHS PEIICHWH B KOHKPETHBIX JKU3HEHHBIX CUTYaIIUsX,
CBSI3aHHBIX C BEUIECTBAMH U UX IPUMEHEHUEM

3.2

ChopmupoBaHHOCTE  yMEHUW  cOOMIOJaTh MpaBHJIA  IOJTH30BAHHS
XUMUYECKOH TOCYJ0M W JTabOpaTOpHBIM OOOpYJOBaHUEM, a TaKkKe
MpaBUJIa OOpAIICHHS C BEIIECTBAMU B COOTBETCTBUU C UHCTPYKIMSIMH TIO
BBITIOJTHEHUIO JJa00OPATOPHBIX XUMUYECKHX OTBITOB

3.3

ChopmupoBaHHOCTh YMEHUU TUTAHUPOBATH U BBIMIOJNHATH XUMHUYECKUN
AKCIEPUMEHT (mpeBpateHus OpraHNYeCKHUX BEIIECTB IMpPH
HArpEBAHUM, T[IOJYYEHUE OTUJIECHA M MW3YYEHHE €ro  CBOKCTB,




KayeCTBEHHBIC PEaKIMH OPraHMYeCKUX BEIECTB, JACHATypauus OeNKoB
[P HarpeBaHUM, I[BETHbIE pEAKIMH OCJIKOB) B COOTBETCTBUH C
NpaBUJIaMHU TEXHUKH O€30IacHOCTH TMPH OOpAIIEHWU C BEIIECTBAMHU U
1abopaTopHBIM o0opy0BaHuEM; PECTaBISTh PE3yNIbTaThI
XMMHAYECKOTO  JKCIepuMeHTa B (opMe  3amucu  ypaBHEHHH
COOTBETCTBYIOIIUX peakuuid U (OpMyIHpPOBaTH BHIBOJABI HA OCHOBE 3TUX
pE3yJIbTaTOB
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3.5

CdopmupoBaHHOCTH YMEHUHI IIPOBOAUTH BBIYUCIICHUS o
XMMHUYECKHM YypaBHEHHSM (Maccbl, 00beMa, KOJIUYECTBA HMCXOIHOTO
BEIIECTBA WJIM TMPOJYKTa PEAKIMH MO0 H3BECTHBIM Macce, 00BeMy,
KOJIMYECTBY OJIHOTO M3 MCXOJHBIX BEIIECTB MM MPOAYKTOB PEAKIINH)
ChopMHPOBaHHOCTh YMEHUH KPUTHYECKH aHAJIM3MPOBATH XUMHUYECKYIO
nH(OPMAIIHIO, TIOTYYaeMYIO U3 Pa3HbIX HCTOYHHUKOB (CpPEeICTBA MacCOBOM
uHdopmanmu, cetb VIHTEpHET U pyTHe)

3.6

ChopmupoBaHHOCTE yMEHHH CcOONIOAATh MpaBuia AKOJIOTUYECKU
1eJ1Ieco00pa3HOro MOBENEHHUsI B OBITY W TPYIOBOH JEATEIHHOCTH B
LEJSIX COXPAHEHUS! CBOETO 3/I0POBbS M OKPYKAroIIel MPUPOTHON Cpebl,
OCO3HaBaTh  ONACHOCTb  BO3JEHCTBUS HA  JKUBbIE  OPraHU3MBI
OIpE/ICNICHHBIX OPraHMYECKUX BEIIECTB, MOHHMMAas CMbBICI IOKa3aTess
I[NAK  (mpemenbHO — IOMYCTUMOM  KOHIIGHTpAlMH),  IOSCHSATH Ha
IpUMepax CHOCOObl YMEHbBIIEHUS M MPEIOTBPALIEHUS WX BPEIHOIO
BO3JICHCTBUS HA OPraHU3M YeJIOBEeKa

HpOBepﬂeMbIe 3JIEMEHTBI COACPKAHUS

Kon [IpoBepsieMblii FIIEMEHT COJIEPKAHUS

1 TeopeTnyeckne OCHOBBI OPraHUYECKOW XUMUH

11 [Ipeamer oprannveckoil XUMHH: €€ BO3HUKHOBEHHUE, pa3BUTHE U 3HAUCHUE B
MOJIyYEHUHN HOBBIX BEIIECTB U MAaTE€pUAIOB. Te€OpHsi CTPOEHUS OPraHUYECKUX
coenunennii A.M. BytnepoBa, €e OCHOBHBIE MTOJIOKEHUS

1.2 CrpykTypHble (DOpMYJIBl OpraHM4ecKuX BelmiecTB. ['omosorus, u3zomepus.
XUMHUYECKasi CBSI3b B OPTaHMUYECKUX COEIMHEHUSX — OJAMHApHBIE M KpPaTHbIE
cBs3u. [IpencraBnenue o kiaccuuKauy OpraHnIeCKUX BEIIECTB

13 Homenkiatypa ~ opraHuueckux  COCIMHEHHH  (cHCTeMaruueckas) U
TPUBHAJIbHBIE Ha3BaHUs BAXHEUIINX MPEACTABUTENEH KJIACCOB OPTaHMYECKUX
BEIIIECTB

2 VYrieBoaopoasl

2.1 AJIKaHBI: COCTaB M CTpPOEHWE, TOMOJIOTUYECKMW pAn. MeraH u d3TaH —
MPOCTEHIINE MPEACTABUTEIN ANKAHOB: (PU3MUYECKHUE U XUMHUYECKHE CBOMCTBA
(peakiuu 3aMeIeHUsT W TOPEHHS), HaXOXICHHUE B MPHUPOJE, TMOIyYeHUE M
MIPUMEHEHHE

2.2 AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUI psil. DTUIEH U MPOIMMIEH —

HpOCTCfII.HPIC MNpEACTAaBUTCIIN AJIKCHOB! (I)I/I3I/I‘-ICCI(I/IC U XHMHYECKHE CBOMCTBA
(peaKI_[I/II/I TUAPHUPOBAHUSA, TAJOTCHHUPOBAHHA, THApAaTallid, OKHCICHUA U
HOJ'II/IMCpI/ISaI_II/II/I), MOJIYUYCHHUEC U IPUMCHCHUC




2.3

Anxamuensl: Oyramuen-1,3 u merunOyramueH-1,3: cTpoeHme, BaKHEHIINE
XUMHYECKHE CBOIiCTBa (peakuus MOJINMEPU3AIIH). [Tonyuenue
CUHTETUYECKOT0 KayuyKa U Pe3UHBI
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AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHMSI, TOMOJIOIMUYECKUH Psill. ALETUIICH
— TPOCTEUIINK TMPEICTaBUTENb AJKWHOB: COCTaB, CTPOCHHE, (pu3nueckue u
XMMHUYECKHE CBOMCTBa  (peakluM TUIPUPOBAHMS, T[AJIOT€HUPOBAHMS,
rUipaTalvy, TOPEHUs]), HOJTYyUEHUE U IPUMEHEHNE

2.5

Apenbl. benson: cocraB, cTpoeHue, (U3NYECKUE U XHUMHUYECKHE CBOMCTBA
(peakuuy TajJOr€HUPOBAHUS M HUTPOBAHMS), IOJYyUYEHUE WU IPUMEHEHHUE.
Tonyon: cocra, cTpoeHue, punyeckrue U XMMHYECKUE CBOMCTBA (peakiuu
raJIOTEHUPOBAHNS U HUTPOBAHUs), MOJIyYEHUE U IIPUMEHEHHE. TOKCUYHOCTh
apeHoB. ['eHeTHuecKast CBA3b MEXKIY YII€BOAOPOJAMHU, MPUHAICKAILIUMHA K
pa3IMYHbIM KJIaccaM

2.6

[TpuponHble WCTOYHHMKH YIiaeBoAOpoaoB. [IpupomHslii ra3 M TMOMyTHBIC
HedTsHbIe Ta3bl. HedTh u ee npoucxoxaenue. CriocoOs! nepepadboTku HedTu:
NIePETrOHKA, KPEKUHT (TEePMUYECKUH, KaTaJIUTUYECKuii), mupoiu3. I1poaykTs
nepepaboTku He(YTH, HMX NPUMEHEHHE B MPOMBIIUICHHOCTH M B OBITY.
KameHHBII yroyib ¥ IPOIYKTHI €ro MepepadoTKu

Kchopoz[coL[epxcamHe OPra’Hn4CcCKuUc COCIMHCHUA

[IpenenpHble OOHOATOMHBIE CHUPTBL. MeETaHON M 3TAaHOI: CTPOCHUE,
(du3nUecKne W XMMHUYECKHE CBOWCTBA (PCAKIUU C AKTUBHBIMH METAIIAMH,
raJloreHOBOJIOPOIaMU, TOpPEHHE), MpUMEHEHHe. BOooponaHble CBSI3U MEXIy
MOJIEKYJIAMHM  CIIUPTOB. JleWcTBME MeTaHOJa W 3TAHOJA Ha OPraHu3M
yesioBeka. MHOTOaTOMHbIE CIUPThL. DTUJICHIJIUMKOIb U TJIULEPUH: CTPOCHHUE,
¢du3nyuecKkne W XUMHYECKHE CBOWCTBAa (B3aMMOJICHCTBHE CO IICITOYHBIMH
MeTaJlJlaMH, KaueCTBEHHasl PeakIlis Ha MHOTOATOMHBIE CIIUPTHI). JlelicTBre Ha
OpraHu3M 4yenoBeka. [[puMeHeHre riauuepruHa U 3THICHTJIUKOJIS

3.2

@DeHoI: CTPOCHUE MOJEKYJIbI, (PU3HNUECKUE U XUMHUUECKUE CBOICTBA.
Toxcuunocth penoina. [Ipumenenue dhenomna

3.3

AJ'ILI[GF U b1 n KCTOHBI. q)opManbz[erI/m, alcCTalIbACTU CTPOCHUC,
(I)I/I3I/ILICCKI/IG U XHUMHYECKHE CBOMICTBa (peaKI_II/II/I OKHCJICHHUA U
BOCCTAaHOBJICHHA, KAUCCTBCHHBIC peaKuI/m), IMOJIYUCHHEC U ITPUMCHCHUEC

3.4

OnIHOOCHOBHBIE TIpeNeNbHbIE KapOOHOBBIE KHUCIOTBL. MypaBbuHAsA U
YKCYCHasi KHCJIOTBI: CTpO€HHe, (PU3MUECKHE W XHMHUYECKHE CBOWCTBA
(cBolicTBa, O0IIMeE AJIs KJIacca KUCIIOT, peakius dTepuuKaiim), MorydeHue u
npuMeHnenue. CTeapuHOBass W OJEHUHOBAs KHUCIOTHI KaK TMPEICTABUTEIN
BBICIIUX KapOOHOBBIX KHCIOT. MbLIa KaK COJIM BBICHINX KapOOHOBBIX KUCIIOT,
HUX MOIOIIlEE NeliCTBHE
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Cnoxuble 3Qupbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCJIOT. ['maponus
cinoxHbX 23¢upoB. Kupbel. T'maponus sxkupoB. IlpumeHneHnue KupOB.
buonoruueckas poss )KUPOB

3.6

VYraeBoasl:  cocTaB,  KilaccHUKAUsA ~ YriaeBoJoB  (MOHO-, [JU- H
nonucaxapuabl). [oko3a — mnpocTedimuii MoHOcaxapua: OCOOEHHOCTH
CTPOEHHS MOJIEKYJIbI, (PU3NUECKHe U XUMUYECKUE CBOMCTBA (B3aUMOJeicTBIE
c rtuapokcungom ™eau (1), okucieHme amMMuaYHBIM PACTBOPOM OKCHA
cepedpa (1), BoccTanoBeHUE, OpOKEHUE TITIOKO3BI), HAXOXKICHUE B MPUPOJIE,
pUMeHeHHue, Ouosorndeckas poib. PoTtocuHTes. PpyKTo3a Kak H30Mep




MII0Ko3bl. Kpaxmanl u 1eitofio3a Kak MpupojiHble nojuMepsl. CTpoeHue
KpaxMaja M [eJUToj103bl. DU3nMYecKne W XMMHYECKHE CBOWCTBA Kpaxmalia
(ruzposnn3, KaueCTBEHHAs! PeaKusl C HOJOM)

4 A3oTcoaepikalue OpraHnuecKue CoeIMHEHUs

41 AMUHOKHUCIIOTHI Kak aM(pOTepHbIe OpraHndeckue coequHeHus. Guzndeckue u
XMMHUYECKHE CBOWCTBA aMUHOKHCIIOT (Ha IpUMepe INIMLuHa). buonornueckoe
3Ha4YE€HHE aMMHOKHUCIOT. [lenTuasl

4.2 benku kak npuUpOIHBIE BBICOKOMOJEKYJIsIpHbIE coenuHeHus. llepBuunas,
BTOpUYHAS U TPETHUYHAs CTPYKTypa OesikoB. XMUMHUYECKHE CBOWCTBA OEIKOB:
THIPOJIN3, ACHATYpAalKs, KAYeCTBECHHbIC PEaKINH Ha OCJIKH

5 BricokoMONeKyIsIpHbIE COEUHEHUS

5.1 OCHOBHbIE TMOHSATUS XUMHH BBICOKOMOJIEKYJISIPHBIX COEJUHEHHI: MOHOMED,
MOJIUMEpP, CTPYKTYpPHOE 3BEHO, CTENEHb IOJUMEPHU3aLUU, CpPEaHss
MoJieKyJsipHass macca. OCHOBHbIE METOJbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUH — MONIMMEpPU3aLUs U TOJIMKOHICHCALIUS

5.2 OKClEpUMEHTAJIbHBIE METO/bl M3yUY€HHUS BEIIECTB W MX IPEBPALICHUIA:

O3HAKOMJIEHHE C 00pa3uamMM HPUPOAHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
I1acTMace, KayuyykoB. [lodyyeHre CHHTETHYECKOr0 KayuyKa U Pe3UHbI




11 KJIACC

IIpoBepsieMble TPeOOBAHUSA K Pe3yJIbTATAM OCBOCHHMSI OCHOBHOM
00pa3oBaTe/IbHOI NMPOrPaMMbl

Kon
MIPOBEPSIEMOTO
pe3ynbpTara

1
11

[IpoBepsiemble IpeAMETHBIE pe3yJIbTaThl OCBOCHHSI OCHOBHOM
00pa30BaTeNbHON TPOrPaMMBI CPETHETO 00IIeT0 00pa3oBaHUs

TeOpeTI/I‘IeCKHC OCHOBBI XMMHUH

Bnagenue cuctemMoil XMMHUYECKUX 3HAHHUM, KOTOpas BKIIIOYAET:
OCHOBOIIOJIATalOIIMe  TMOHATUA  (XMMHYECKUH  DJIEMEHT,  aToM,
JNIEKTPOHHAsi 000JI0ouKa aTtoma, s-, P-, J-2JIEKTpOHHBIE OpOUTAIH
aTOMOB, HOH, MOJIEKyJa, BAJIEHTHOCTb, JJIEKTPOOTPHUIIATEIHHOCTS,
CTCIICHb OKHUCIICHUA, XHUMHYCCKasd CBA3b, MOJIb, MOJIApHasd Macca,
MOJIIPHBIA 00BEM, KpUCTAITTMYECKasl pelIeTKa, TUIbl XMUMHUYECKUX
peaxkuuii (OKHCITUTENbHO-BOCCTAHOBUTENIBHBIE, JK30- 154
SHAOTEPMHUUYECKUE, PEAKIIT HOHHOTO OOMEHA), PacTBOP, SJIEKTPOIHUTHI,
HEBJICKTPOJINTHI, OJICKTPOJIUTHUYCCKAA  AucConuanus, OKHCJIIMTCIIb,
BOCCTaHOBUTCIIb, CKOPOCTH XUMHYECKOHN pcaknuuu, XHUMHUYCCKOC
paBHOBECHE); TEOpPUM M 3aKOHBI (TEOpUS DIEKTPOIUTHUECKOMN
nuccoumanuu, — Ilepuogumueckuit  3akonH .M. MenpaeneeBa, 3akoH

COXpaHEHHUsT MacChl), 3aKOHOMEPHOCTH, CHMBOJHWYECKHUMA SI3BIK
XUMUH, (haKkTOJIOTUYECKHE CBEJCHUS O CBOMCTBaX, COCTaBe,
MOJTYYECHU N 5 0e30macHOM HCIIOJIb30BaHUU BaKHEMIITNX

HCOPTraHU4YCCKUX BCHICCTB B 6BITy u Hp&KTH‘ICCKOfI JACATCIIBHOCTH
YCJIOBCKA

12

ChopMupoBaHHOCTb YMEHHH BBIABIATH XapaKTEpHblE TNPU3HAKU U
B3aUMOCBSI3b HM3YYEHHBIX IIOHATUH, NIPUMEHATH COOTBETCTBYIOLIUE
MIOHATUSA IIPU ONMCAHUU CTPOEHUS U CBOMCTB HEOPIaHMYECKUX BEIIECTB
Y WX NPEBPALCHUN; BBIABIATh B3aHUMOCBSI3b XUMHUYECKHX 3HAHUM C
MNOHATUSAMHM W IPEACTABICHUSAMH JAPYIMX €CTECTBEHHO- HAy4HBIX
IIPEAMETOB

13

BnageHne OCHOBHBIMM METOAAMM HAyYHOTO IIO3HAHMS BEILECTB U
XUMHYECKUX sBJIEHUN (HaOmoJaeHue, W3MEpEeHHue, OSKCIIEPUMEHT,
MOJIETTMPOBaHUE)

14

CdopMUpoBaHHOCTh yYMEHMI OMNPENENATh BaJCHTHOCTh M CTENEHb
OKHCJIICHUA XUMHYCCKUX OJJCMCHTOB B COCAWMHCHUAX PA3JIMYHOI'O
cocTaBa, BHJ XUMHUYECKOW  CBsi3M  (KOBaJieHTHasl,  MOHHAf,
MeTaJUTh4ecKasi, BOJIOPOIHAS) B COCIUHECHHSIX, THUIl KPUCTAJUTMUECKOU
pelIeTk KOHKPETHOTO BelecTBa (aTOMHas, MOJEKYJsSpHas, UOHHAs,
METaJTTHIeCKast)

15

CdopMUpOBaHHOCTh YMEHHI OMPEIENATh XapaKTep CPeAbl B BOJIHBIX
pacTBOpax HEOPTraHUYECKUX COCTMHEHU

1.6

ChopmupoBaHHOCTH YMEHHUS KIacCU(UIIMPOBATh XUMUYECKHE
peaKIuy 1Mo Pa3InYHbIM MPU3HAKaM (YUCITY M COCTaBy pearupyroumx
BEIIIECTB, TEIUIOBOMY 3(()eKTy peakiiy, U3MEHEHHUIO CTeTeHei
OKHCJICHHUS IEMEHTOB, 00OpaTUMOCTH PEAKIMH, YIaCTHIO




1.7

1.8

1.9

KaTajan3aTopa)

CdopMUpOBaHHOCTH YMEHHI COCTABIIATh YPAaBHEHUS PEAKITHIA
Pa3IMYHBIX TUIIOB, TIOJIHBIE U COKPAILLEHHBIC YPABHEHUS PEAKIUI
MOHHOTO 0OMEHA, YYUTHIBAs! YCIOBUS, IPU KOTOPBIX ITH PEAKIIUU Uy T
JI0 KOHIIa

CdopMupoBaHHOCTH YMEHU IPOBOIUTH PEAKIIHH, TTOITBEPKIAIOIITUE
KAueCTBEHHBIN COCTaB Pa3JIMYHbIX HEOPraHUYECKUX BEUIECTB,
pacIo3HaBaTh ONBITHBIM IIyTEM MOHBI, IPUCYTCTBYIOIIME B BOJIHBIX
pPacTBOpAaX HEOPraHUYECKHUX BEILIECTB

CdopMUpoBaHHOCTH YMEHHI PACKPBIBATH CYITHOCTH OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIIMIA MMOCPEJACTBOM COCTABIICHUS
AIEKTPOHHOTO OajlaHCca ITUX PeaKIHii

1.10

CdopmMupoBaHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTHU
XUMHUYECKON PEaKINK OT Pa3IUYHbIX (PAKTOPOB
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ChopMUpOBaHHOCTh yYMEHHHA OOBSCHATH  XapakTep CMEHICHUS
XMMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETrO BO3JEHUCTBUS
(mpuniun Jle HlaTenbe)

O6ma51 W HCOpPraHHUYCCKasa XUMUA

2.1

CdopMupoBaHHOCTH YMEHHIA PacKpbIBaTh CMbICH [leproandaeckoro
3akoHa /.. MeHieneeBa u AEMOHCTPUPOBATH €T0
CHUCTEMATU3UPYIOIIYI0, OOBSICHUTEIIBHYIO U POTHOCTUYECKYIO
byHKIMU

2.2

CdopMupoBaHHOCTh YMEHUN XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHE
aTOMOB XUMH4YECKHX »dJeMeHToB 1-4 mnepuonoB Ilepuonnyeckoii
CUCTEMBl XUMHUYeCKUX »dneMeHToB J[.M. MenneneeBa, wucnonb3ys
MOHATUS  «S-, P-, J-3JCKTPOHHBIC OPOMTAIN», «IHEPTETHUECKUE
YPOBHU»,  OOBSACHATH  3aKOHOMEPHOCTH  HW3MEHEHHS  CBOICTB
XMMHYECKUX BJIEMEHTOB M UX COCIMHEHUW IO MepUuojaM MU rpyImnam
Ilepuoanueckoit CUCTEMBI XUMHYECKHX 3JI€MEHTOB JI.H.
Menpaeneena

2.3

CdopmMupoBaHHOCTh YMEHUH XapaKTepH30BaTh (ONMHUCHIBATH) OOIIUE
XMMHYECKHE CBOMCTBA HEOPraHUUYECKUX BEILIECTB PA3INYHBIX KJIACCOB,
MOJATBEPXKJAaTh  CYIIECTBOBAHHWE  TE€HETUYECKOW  CBS3M  MEXKAY
HEOPraHMYECKUMHU  BEUIECTBAMM € IIOMOLIBI0  ypaBHEHUH
COOTBETCTBYIOIIUX XUMUYECKUX PeaKIUil

2.4

ChopMupoBaHHOCT ~ YMEHHMH  yCTaHaBIMBAaTh  MPHUHAIJICKHOCTD
HEOPraHMYECKUX BEHIECTB II0 MX COCTaBy K OIPEIECICHHOMY Kiaccy
(rpynme) coenuHeHUH (MIPOCTHIE BEIIECTBA — METAIbl M HEMETaJLIBL,
OKCH/Ibl, OCHOBaHMsI, KUCJIOTbI, aM(pOTEpHBIE THIPOKCUIbI, COIIH)

2.5

ChopMHPOBAaHHOCTh YMEHHH HCIOJIb30BaTh XUMHUYECKYIO CHMBOJIHKY
Ui cocTaBlieHHsT (OpMyJT BEIIECTB M YPaBHEHUH XHMHYECKHX
peakiuii, cucremarnieckyro Homenkiarypy (IUPAC) u TpuBHasbHbIC
Ha3BaHUS OTACIBHBIX HEOPraHMYECKMX BellecTB (yrapHblid ras,
YIJIEKUCIBIA Ta3, aMMHaK, TalleHas W3BECTb, HETallleHas W3BECTb,
UThEBAsl COJIA, IIUPHT U JPYTHE)




2.6

2.7

ChopMHpPOBaHHOCT, YMEHHH XapaKTepu30BaTh (OIMHUCHIBATH) OOIIHE
XUMHUYECKHE CBOMCTBA HEOPTAHMUYECKUX BEIIECTB PA3IMYHBIX KIIACCOB,
NOJTBEPXKIAaTh  CYNICCTBOBAHHE TI'E€HETHYECKOHW  CBS3M  MEKIY
HEOPraHMYECKMMH  BEUIECTBAMH  C  [IOMOIIBI0  YPaBHCHHH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKITHIA

CdopMupoBaHHOCTh YMEHHH IIAHUPOBATH U BBIMOJHITh XUMUYCCKHIA
AKCIEPUMEHT (pa3jloKEHUE IIEPOKCUAA BOJOpPOJAa B MPUCYTCTBUU
KaTajnu3aTopa, ONpeIeJeHUE Cpeabl pacTBOPOB BELIECTB C MOMOUIBIO
YHHMBEPCAJIbHOIO HHIUKATOPa, BIMSHUE pPAa3JIMYHbIX (DaKTOpOB Ha
CKOPOCTh ~ XMMHYECKOH peakluH, peaklud HOHHOro oOMeHa,
KaueCTBEHHbIE PeaKuu Ha Cyb(haT-, KapOoHAT- U XJIOPHUA-aHUOHBI, Ha
KaTHOH aMMOHMUS, PELICHUE DKCIIEPUMEHTAIIBHBIX 3aJa4 110 TeMam

«Metamns» n «Hemeranispy) B COOTBETCTBUH C MPABUIAMH TEXHUKHU
0€30MaCHOCTH TIpPH OOpAaIIeHWH C BEIIECTBAMH M JIAOOPATOPHBIM
000pyT0OBaHUEM; IPE/ICTaBIATh pE3yJIbTaThI XHMHYECKOTO
JKCIEpUMEHTa B (OpPME 3amiCH YPaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyIHPOBATh BBIBOJIBI HA OCHOBE ITUX PE3YJILTATOB

2.8

CdopmupoBaHHOCTh yMEHUHl coONIOAaTh MpaBuia IMOJb30BaHUS
XUMHUYECKOH TOCYyAOH M JlabopaTOpHBIM O0OpYJOBAaHHEM, a TaKXKe
npaBuja oOpalieHus: ¢ BEIECTBAMH B COOTBETCTBUU C MHCTPYKIUSMU
10 BBITIOJIHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OIMBITOB

2.9

CopMUpOBaHHOCTb ~ YMEHHUW  XapaKTEepH30BaTb  XUMHYECKHE
IIPOLIECCHI, JIEKAIIUE B OCHOBE MPOMBIIUIEHHOTO IOJYYEHUS CEPHOMN
KHUCTIOTBI, aMMHaKa, a Takke CHOPMUPOBAHHOCTH MPEACTABICHUHN 00
OOIIMX HAYYHBIX MPUHIIAIIAX U 9KOJIOTHYECKUX npoOiemax
XUMHUYECKOTO MPOU3BOJICTBA

XUMHS U )KU3Hb. PacueTsl
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ChopMHpPOBAaHHOCTh TPEJICTABICHUM O XWMHUYECKOW COCTaBJISIONIEH
€CTEeCTBEHHO-HAyYHOW KapTUHbI MHpaA, POJIM XUMUU B TIO3HAHUU
SBJICHUM TIPUPOAbI, B (OPMHUPOBAHMHM MBIIUIICHUS U  KYJIbTYPhI
JUYHOCTH, €€ (YHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOAMMOHW JUIs
pelieHusT TPaKTUYECKUX 3a/ad M OKOJOTMYECKHM OOOCHOBAHHOTO
OTHOLLIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHOM cpefie

3.2

CdopmupoBaHHOCTH YMEHUU KPUTHYECKH AQHAJIM3UPOBATh
XUMHUYECKYI0 HH()OPMAIUIO, MOJy4YaeMyl W3 pPa3HbIX HMCTOYHHKOB
(cpencTBa MaccoBOW KOMMYHHKAIUH, ceTh IHTEpHET U Ipyrue)

3.3

ChopMHUpPOBaHHOCT, yMEHUW COONIOAATh TIPaBUJIA IKOJIOTHYECKU
1es1eco00pa3HOro MOBEACHUS B OBITY M TPYNOBOW JEATEIBHOCTH B
LEIAX COXPAHEHMS CBOETO 3J0POBbSI M OKPYKAKOLIEH NPUPOIAHON
cpenbl

3.4

Oco3HaBaTh ONACHOCTh BO3JEWUCTBHSA Ha JKUBBIE OPTraHU3MBbI
OIIPEEIICHHBIX BELIECTB, MOHMMas cMblca nokaszarens [IJIK, noscuars
Ha MpUMeEpPax crocoObl YMEHBIIEHHS U MPEIOTBPAICHUS UX BPEAHOIO
BO3/JICICTBUS HAa OPraHU3M YEJIOBEKA

3.5

C(bOpMI/IpOBaHHOCTL yMeHI/Iﬁ MMPOBOIUTH BBIYHCIICHUA C
HCIIOJIB30BAHUEM IIOHATHUA «MaACCOBas O0Ji1 BCIICCTBA B pPacCTBOPE,
00BEMHBIX OTHOILICHHI Tra3oB npu XUMHYCCKUX PCAKIHAX, MACChI
BE€IICCTBa HJIN o0beMa Ta30B IO HN3BCCTHOMY KOJHUYCCTBY BCIICCTBA,




Macce WM 00BbeMy OJHOTO M3 YYacTBYIOIIMX B PEAKIUH BEIIECTB,
TEII0BOro 3((dekra peakuuyu Ha OCHOBE 3aKOHOB COXPAHEHUs MacChl
BEILECTB, IPEBPALLICHNS U COXPAHECHUS YJHEPTUU

HpOBepﬂeMble AJIEMEHTHBI COACPKAHUSA

Kon

1

[IpoBepsieMblil 3JIEMEHT COAEPKAHUS

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHUH

11

XUMUYECKUH 31eMEHT. ATOM. SAapo atoMa, H30TONbI. DJIEKTPOHHAS
000J10YKa. DHEpreTuYeckrue YpPOBHHU, MOIYypOBHHU. ATOMHBIE OpOuTaIy,
S-, p-, d-anementsl. OCOOCHHOCTH PpACIPEACICHHS 3JIEKTPOHOB IO
opOUTaNIAM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX NEPUOJIOB. DICKTPOHHAS
KOH(UTYypaIus aToMoB

12

[Tepuonuueckuii 3akoH u [leproanueckas cucTeMa XUMUYECKUX 2JIEMEHTOB
JI.W1. MenneneeBa. CBsi3b nnepuoiuyeckoro 3akona u Ilepuoanueckoit
chCTeMBbI XUMUUYeCcKnX 351eMeHToB JI.1. MeHieneeBa ¢ COBpeMEHHOM
TEOpHEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XUMHUYECKUX DJIEMEHTOB M 00pa3yeMbIX UMH MTPOCTHIX U CJIOKHBIX BEIICCTB
10 TpyMIaM U epuojaM. 3HaueHUEe MEPUOINIECKOr0 3aKOHA B PA3BUTHH
HayKd

13

Crpoenue BemiecTBa. XHUMHYECKash CBS3b. BHIbI XWMHUYECKOW CBSI3U
(KoBajJIeHTHAs HEMOJIApHAs M TOJISApHAs, WOHHAsA, MeTauindyeckas). VoHBI:
KaTHOHBl M aHMOHBI. MeXaHu3Mbl 00pa30BaHUsl KOBAJEHTHON XMMHUYECKOU
cBs13U (OOMEHHBIN U JOHOPHO-aKIIENTOPHBIN). BomopoaHas cBs3b

14

BanentHocTh. DnekTpooTpUnaTenbHOCTh. CTENEHb OKUCTICHUS

15

BGH_ICCTBa MOJICKYJIDHOTO W HCMOJICKYJIIPHOT'O  CTPOCHUA. 3akoH
IIOCTOAHCTBA COCTaBa BCHICCTBA. Twumel KPUCTATNIMYCCKUX PCHICTOK.
3aBHCHMOCTE CBOICTBa BCOICCTB OT THIIA KpHCTB.JIJIH‘-ICCKOﬁ PCHICTKU.
Iloustue o JUCIICPCHBIX CUCTEMAX. Hctunasie u KOJUJIOWJHBIC PacTBOPLI.
MaccoBas A0JI BEIICCTBA B paCTBOPEC

1.6

Knaccudukanus HEOPraHUYEeCKUX COCITMHEHUM. Homenknarypa
HEOPraHUYECKHUX BEIECTB

1.7

Xumuyeckass  peakuus. Kiaccupukanus  XUMHUYECKHX — peakIuil B
HEOPraHWYeCKOW U OPraHuYecKOoW XWUMHUU. 3aKOH COXPAaHEHHUS MacChl
BEILIECTB, 3aKOH COXPAHEHUS WU NPEBPALIEHUS] DHEPTUU IIPU XUMHUUYECKUX
peaKImsIx

18

CKOpOCTB pCaKknuun, €€ 3aBUCHUMOCTD OT PAa3JIMIHBIX (I)aKTOpOB

1.9

OOpatumMble peakuuu. XuUMHYECKOoe paBHOBecHe. DaKTOpbI, BIHSIOIINE
Ha COCTOsIHME XUMHUYecKoro paBHoBecus. [Ipuanmn Jle [larense

1.10

DnekTponutuueckas auccoruanus. CuibHble U clabble SJIEKTPOIHUTHL.
Cpena BOAHBIX DPACTBOPOB BEHIECTB: KHCINAs, HEUTpaibHas, IIEIOYHAs.
Peakuu noHHoro ooMeHa
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OKHUCIIUTEIBHO-BOCCTAHOBUTEILHEIS pcaKknmmn

Heoprannueckas xumust




2.1

Hemeramnbl. Ilonmoxkenue HemeramioB B Ilepuwoandeckoit  cucteme
xumudeckux snemeHToB J[.M. MeHnneneeBa W 0COOGHHOCTH CTPOCHHS
aToMOB. Du3nYecKue CBOWCTBA HEMETAIOB. AJIIOTPONHS HEMETaIOB
(Ha mpuMepe KHUcaopoia, cepsl, hocdopa u yriepoaa)

2.2

2.3

2.4

XUMHUYECKHUE CBOMCTBA BAXKHEUIINX HEMETAIOB (TajJoreHOB, CEephl, a30Ta,
dbochopa, yrmepoga W KpEeMHHsI) M UX COCIUHEGHHH (OKCHJIOB,
KHCIIOPOJICOIEPKALUX KHUCIIOT, BOJOPOAHBIX coequHeHuil). Ilpumenenue
BAKHEUILIMX HEMETAJJIOB U UX COCIMHEHUU

Meramnsl. [lonoxxenne MerauioB B llepuoanyeckoil cucTeMe XMMHUYECKUX
anementoB J[.M. MenaeneeBa. OCOOEHHOCTH CTPOEHHUS JJICKTPOHHBIX
obosouek aTtoMoB MeTauioB. OOmme ¢Gu3nYecKue CBOWCTBA METAJUIOB.
CrutaBbl METAIJIOB. DJIEKTPOXUMUYECKUH PsiJl HANIPSIKEHUH METAJIIIOB
XHWMHYECKUE CBOWCTBA BAXKHEHIIMX META/UIOB (HATPHUH, KA, KaJIbIIHM,
MarHuii, aIFOMHHAN, [IHHK, XpPOM, JKeJe30, Me/Ib) U UX coequHeHui. O0mue
CIOCOOBI MOJTYyYCHUs METAILIOB. [I[puMEeHEeHHE METAIIIOB B OBITY M TEXHHUKE

2.5

I'eneTuueckas CBS3b HCOPraHNM4CeCKUX  BCIICCTB, IMIPUHAMICKAIINX K
Pa3JIMYHBIM KiIaCCaM

XUMHUS U KU3HD

3.1

Ponp xumum B obOecrieueHUH IKOJIOTHYECKOM, YHEPreTUYECKON M IMUILEBON
0€30MacHOCTH, PAa3BUTUM MeIUIUHBL. [loHATHE O Hay4YHBIX METOJaX
MO3HAHUsI BEUIECTB U XUMUYECKHX PEeaKUn

3.2

Hpe,Z[CTaBJ'IeHI/IH 00 06H_[I/IX HAay4YHbBIX IIPHUHOUIIAX IMIPOMBIIIJICHHOI'O
MOJIYUCHUA BayKHEHUIIINX BCIICCTB. Yenosek B MHPEC BCHICCTB U MaTCPHAIIOB:
Ba)XKHEHIIIHE CTPOUTCIIbHBIC MAaTCpUalibl, KOHCTPYKIHOHHLIC MaTCpHallbl,
KpacCKH, CTCKJIO, KCPpaMHKa, MaTCpHaIbl JJIA SJICKTPOHUKH, HAHOMATCPHUAJIbI,
OpraHn4YCeCKUC U MUHCPAJIbHBIC y,[[06peHI/I$[

3.3

XUMHSL U 30pOBbE YEJOBEKA: IMpaBUJIa HMCIOJb30BaHUS JIEKAPCTBEHHBIX
IpernapaToB, IpaBujia 0€30MaCHOrO HCIOJB30BaHUS MpPENnapaTroB ObITOBON
XUMUU B MOBCETHEBHOMN KU3HU




COI''TACOBAHO

IIpoToxon

3aCcCaAaHus

MO

yunrenei /o0 MAOY COL Ne35
ot 29.08.2025 roga Nel

Iloanuce

0)5(0)

COTI'JTACOBAHO
3amMecTuTesb AUPCKTOpa

O.N.JTazapeBa

IToamnuce dHUO

207  rama




