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PABOYAS TPOI'PAMMA

1o yuyeOHoMy Kypcy  «Xumwusi» 10,11 kmacchl (6a30BbIi YPOBEHB)

KoanyectBo "acos B Hemenro: 2 yaca
Bcero yacos Ha y4aeOHbIH TO1: 68
Cpok peanuzanuu: 1 ron

CocraBneHa B cOOTBeTCTBHU ¢ Iiporpammoit no YMK, uzn-Bo «IIpocsenienue»

1.10 xnacc: Epemun B.B. Xumusa: 11 xkmacc: yueOHuMK: 0a3oBbii  ypoBeHb/ B.B.Epemun,
H.E.Ky3pmenko ,A.A.Jlpo3noB, B.B.Jlyaun; mnon pen.B.B.Jlynuna.-8-eusn.,nepepad.- -M.:
[Ipoceenienue,2021.

2.11 wnacc: Epemun B.B. Xumusa: 11 xmace: yueOGHuK: 6a3oBblii  ypoBeHs/ B.B.Epemun,
H.E.Ky3pmenko, A.A.Jlpo3nos, B.B.Jlynun; mnon pen.B.B.Jlynuna.-8-eusn.,nepepad.- -M.:
[Ipoceenienue,2021.

Pa3zpaborana yuurenem OHOJIOTHH
bagmaeBoii CocarMoi AJIEKCaHIPOBHON

Ksxra
2022r




HOACHUTEJIbBHAA 3AIINCKA
IlepeyeHr HOPMATHBHBIX HPABOBBIX aKTOB, perJlaMeHTHPYIOIIMX pa3padoTky padodeil
nporpamMmsbl yue0Horo npeamera «Xumus» B 10-11 kiaccax:

1. ®enepanbublii 3akon «O6 obpazoBanuu B Poccuiickoit denepammm» ot 29.12.2012 Ne273-03

2. ®enepanbHBIN rOCyJapCTBEHHBIN 00pa30BaTENbHBIN CTAaHAAPT CpeHero oliero oopa3oBaHus
(yrB. mpuka3zom MunucrtepcrtBa oOpasoBanust U Hayku P® ot 17 mas 2012 r. N 413 (C
W3MEHEHUSIMU U JOTIOJHEHUSIMU )

3. Tlpuka3z MuamcrepcTBa mpocBemenus Poccuiickoit @eneparuu ot 23.12.2020 Ne 766 "O
BHECCHHH M3MEHEHUH B (e/iepalbHbIi NepeueHb yYeOHUKOB, JOIMYIICHHBIX K UCTIOJIb30BAHUIO
IpHU peau3alii UMEIOMINX TOCYIapPCTBEHHYIO aKKPEAUTAIMI0 00pa30BaTENBHBIX MPOTPAMM
HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CpeaHero ooOmero oOpa3oBaHUS OpPraHU3ALUSIMH,
OCYILECTBISIOUIMMU  00pa30BaTElbHYI0  JIEATENbHOCTh,  YTBEPXKAEHHBIM  IPHUKA30M
MunuctepcrBa npocserienus Poccuiickoit @enepanuu ot 20 mast 2020 r. Ne 254"

4. TlocranoBnenue I'maBHOro rocygapcTBeHHOTo caHuTapHoro Bpaua P® ot 28.09.2020 r Ne28
«O0  yrBepxkaenun  canutapHbix  npasun  CII 2.4,  3648-20»  «CaHurtapHO-
AMUAEMUOJIOTHYECKHE TpeOOBaHMsSI K OpraHu3alii BOCHUTAaHUS U OOy4YeHMs, OTAbIXa U
03JIOPOBJICHUS JIETeH U MoJioAexku» (3apeructpuponat 18.12.2020 Ne61573

5. OcHoBHas oOpa3oBarelbHasi TporpaMma CpeaHero oOmiero o0pa3oBaHUs «MBbOY
«Ksxtunckas COILI Ne3» s oOywarommxcs 10-11x kmacco 2022-2023 ygyeOHOTO Tona
[Tonoxxenne o paboumx MmporpaMMax y4eOHBIX TPEIMETOB, YYeOHBIX KypCOB (B TOM HHCIIE
BHEYPOUHON JedrenbHOCTH), yueOHbIXx Moayiaeii MBOVY «Ksaxtunckas COLI  Ne3y,
yrBepkaeHHOoe mpuka3zoMm no MbOVY «Ksaxrtuackas COL Ne3» ot 13.04.2022r. Ne78§1.

6. Pabouast mporpamma Bocniutanust MbOVY «Ksixturckas COLL Ne3», yrBeprkaeHHas! MPHKa30M
mo MBOY «Ksxtunckas COI Ne3y ot 19.08.2021r.  Ne98&§5

ean u3ydeHusi yueOHOro npeamera

['maBHBIMM LENIMU U3y4YEHUS MpeaMeTa « XUMU» B cpeiHel IIKoJie Ha 0a30BOM YPOBHE SIBIISIIOTCS :
(hopMHUpOBaHME CHUCTEMbl XHUMHUYECKHX 3HAHUW KaK BaXHEUIIEH COCTaBISAIONIEH ECTECTBEHHO-
Hay4yHOU KapTHHBI MHUpPa, B OCHOBE KOTOPOH JIeKaT KIIOUEBbIE TIOHATHUS, (PyHIaMEHTalIbHbIE 3aKOHBI U
TEOPUH XMMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE M NMOHMMAHHE CYLUIHOCTH JOCTYIHBIX 000O0IIeHUN
MHPOBO33PEHUYECKOr0 XapakTepa, O3HAKOMJIEHHWE C MCTOPUEH UX Ppa3BUTHUS UM CTAHOBIICHMS,
(dbopMHUpOBaHHME U Pa3BUTHE MPEACTABICHUN O HAyYHBIX METOAAX MO3HAHUS BEUIECTB U XMMHUYECKUX
peakiuii, HEOOXOAMMBIX MJIsi MPHUOOPETEeHUsT YMEHUU OPHEHTUPOBAThCS B MHUPE BEIIECTB U
XUMUYECKUX SIBIICHUN, UMEIOIIUX MECTO B IPUPOJE, B IPAKTUUECKON U MOBCETHEBHOM KHU3HU;
pa3BUTHE YMEHHIl M CHOCOOOB JESITENBbHOCTH, CBSI3aHHBIX C HAONMIOJEHHEM U OObSICHEHHEM
XMUMHUYECKOTO SKCIIEPUMEHTa, COOJII0IEHUEM TPaBUIT O€30I1aCHOTO 0OpAIIeHHsI C BELIECTBAMH.

MECTOYYEBHOI'OIIPEAMETA «XUMMUA»

B cucreme cpennero oOmero oOpazoBaHus «XUMHUS», M3ydaeMmass Ha 0a30BOM YpOBHE, IpU3HaHA
00s13aTeNIbHBIM y4eOHBIM HPEIMETOM, BXOJIIMM B COCTaB IpeaMeTHo obnactu «EcrecTBeHHbIE
HayKn». Y4ueOHbIM IIJIAaHOM Ha e€ u3ydeHHue OTBeieHO 68 ydeOHbIX YacoB, 1o 1 yacy B Hezento B 10 u
11 kmaccax COOTBETCTBEHHO.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPE/IMETA

@®I'OC ycraHaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOEHHUS OOYYaIOUIMMHMCS MPOrpamMM CpeIHEro
oOmiero oOpa3oBaHUs (JMYHOCTHBIM, METanpeAMETHBIM M IpeaMeTHbIM). HayuHo-meroandeckoit
OCHOBOM i1 pa3pabOTKH IJIAHUPYEMBIX pPE3yJbTaTOB OCBOCHMS IPOrpamMM CpEIHEro ooOIero
00pa30BaHus SBJISETCS] CUCTEMHO-/I€ITETbHOCTHBIH 1MOIXO0/.

JIMUHOCTHBIE PE3VYJIBTATHI

B cooTBeTcTBHM € CHCTEMHO-ZIEATENBHOCTHBIM MOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX PE3Yy/IbTATOB
OCBOEHMA TpeaMeTa «XHUMHUS» Ha YPOBHE CPEIHEro oO0I1ero oOpa3oBaHUsS BBIJIENIEHBI CIEIyIOLINE
COCTaBJIAIOLIUE:

— 0CO3HaHHE 00YYAIOIUMHUCS POCCUICKON TPaXkKIaHCKOW HJEHTUYHOCTH



— rOTOBHOCTHU K CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH U CAMOOIIPENIEICHHUIO;

— HaJIMYKME MOTUBALUU K O0YyYEHUIO;

— IICJICHAIIPABJICEHHOE pa3BUTHE BHYTPEHHUX YOEXKJEHUN JIMYHOCTM HA OCHOBE KIIIOUEBBIX
[EHHOCTEW M MCTOPUYECKUX TPAIULUN 0a30BOM HAYKU XUMUH;

— TOTOBHOCTH M CHOCOOHOCTh OOYYalOIIMXCSl PYKOBOJCTBOBATBCS B CBOCH JEATEIBHOCTH
LIEHHOCTHO-CMBICJIIOBBIMM ~ YCTaHOBKaMH, IPHUCYIUIMMH  LEJIOCTHOM  CHCTEME  XMMHUYECKOTO
oOpa3oBaHus;

— HAJIWYHE TPAaBOCO3HAHMS HKOJIOTUYECKOW KYIbTYphl M CIIOCOOHOCTH CTAaBHTh L€ U CTPOUTH
YKU3HEHHBIE IIaHBbI.

JIMYHOCTHBIE pe3yNbTaThl OCBOEHUS NpeaMeTa «XHUMHsD» JOCTUTAlOTCS B €AMHCTBE YYEOHOU U
BOCIIUTATENbHON  gesTenpHOCTM  OpraHu3zaum B COOTBETCTBUM C  T'yMaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSAMU U HJI€aIaMH POCCUHCKOTO I'PaXKIaHCKOTO
oOuiecTBa, MPUHATBIMH B OOIIECTBE HOpPMaMu M NPaBWJIAMHU IOBEACHMS, CHOCOOCTBYIOIIMMHU
IpoLeccaM CaMOIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUSI IMYHOCTH 00YJarOIIUXCSl.
JIM4HOCTHBIE pe3yJabTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpa)xaroT C(HOPMHUPOBAHHOCTH OIBITA
MO3HABATEIbHOW M TMPAKTUYECKON JEsITeNbHOCTH OOy4aroUMXcs IO pealu3alud MPUHATHIX B
oOLIeCTBE IEHHOCTEH, B TOM YHCJIE B YaCTH!

1. TI'paxxagaHckoro BOCHIUTAHMUS:

— OCO3HaHUS 00YUYaIOLMMUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00A3aHHOCTEH, YBaXKEHHS K 3aKOHY
Y TIPABOTIOPSIIIKY;

— MPEACTaBIEHUS O COLMATIBHBIX HOPMaxX U MPaBUIIaX MEKIUYHOCTHBIX OTHOLLIEHUH B KOJIJICKTUBE;
— TOTOBHOCTM K COBMECTHOM TBOPYECKOHN JESITETbHOCTH MPU CO3JaHUU Y4YEOHBIX IPOEKTOB,
pelIeHny y4eOHbIX U MO3HABATENbHbIX 3a/1a4, BHINOJHEHHUH XUMUYECKUX SKCIIEPUMEHTOB;

— CHOCOOHOCTH MOHMMATh M NMPUHMMATh MOTHBbI, HAMEPEHHUS, JIOTUKY U apryMEHThI JAPYruX Mpu
aHaJIM3€ Pa3IMYHBIX BUJIOB YUEOHOH eSATEIbHOCTH;

2. IlaTpmoTHyeckoro BOCIUTAHUA:

— IICHHOCTHOT'O OTHOLIEHHUS K MCTOPUYECKOMY M HAy4YHOMY HACJIEIUI0 OT€YECTBECHHON XMMHH; —
YB@KEHHUS K IIPOIECCYy TBOpPYECTBA B OOJIACTM TEOPUM M IPAKTUYECKOTO IPUMEHEHUS XUMUH,
OCO3HAHMS TOTO, YTO JOCTHIKEHUS HAYKH €CTh Pe3yNbTaT JIUTEIbHBIX HAOMIOJICHUM, KPONOTIUBBIX
HKCIEPUMEHTAJIbHBIX IIOUCKOB, TIOCTOSIHHOTO TPYZa YYEHBIX U NPAKTUKOB;

— MHTepeca U MO3HABATENbHBIX MOTHUBOB B IOJIyYEHUH W MOCIEIYIOIIEM aHalIu3e UHPOPMALUU O
IIEPEIOBBIX JOCTH)KEHHUAX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3. JlyXOBHO-HPaBCTBEHHOI'O BOCIIUTAHMSL:

— HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;
— CIHOCOOHOCTH OLIEHMBATh CUTYallUH, CBS3aHHBIE C XUMHUYECKUMH SIBIICHUSMM, U NPUHUMATh
OCO3HAHHBIE PEIICHUs, OPUEHTUPYACh HA MOPaJIbHO-HPAaBCTBEHHBIE HOPMBI U LIEHHOCTH;
— TOTOBHOCTM OLIEHHUBaTb CBOE IIOBEIECHUE M IIOCTYIIKM CBOMX TOBApUUIEH C IO3ULMH
HPAaBCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE NOCIEICTBUN ITUX IIOCTYIIKOB;
4. ®opMUPOBaHUS KYJIBTYPbI 310POBBSI:
— NOHUMAaHMsI LIEHHOCTEH 3I0pOBOT0 U O€3011aCHOTr0 00pa3a )KM3HU; HEOOXOIMMOCTH OTBETCTBEHHOIO
OTHOIIEHHSI K COOCTBEHHOMY (PU3MUECKOMY U IICUXUYECKOMY 3/I0POBbIO;
— coOroieHusl paBuJl 6E3011aCHOTO OOpAIlleHUs C BELECTBAMU B OBITY, TOBCEJIHEBHON KHU3HU U B
TPYIAOBOM NEATEIBHOCTH;
— TMOHHMMAaHMs LEHHOCTH TMpPaBUJ MHIUBUAYaJIbHOIO M KOJUIEKTHBHOTO O€30MaCHOrO MOBEICHMS B
CUTYyalUsiX, YrpOXarollMX 3J0POBbI0 M JKU3HU JIIOJEH; OCO3HAHUS IOCIEICTBUH M HENPUATHUSA
BPEJIHBIX NMPHUBBIYEK (YIIOTPEOICHUS AIKOT0JIsl, HAPKOTHKOB, KypeHHUs);

TpynoBoro BocnuTaHus:

— KOMMYHHMKATHBHOM KOMIIETEHTHOCTH B y4e€OHO-HCCIIE0BATENILCKOM JeATEIbHOCTH, OOIECTBEHHO
II0JIE3HOM, TBOPYECKOHN U IPYTHX BUJAX JESITEIbHOCTH;

— YCTaHOBKH Ha aKTHMBHOE YYacCTHE B PEIICHUH MPAKTUYECKUX 3a/1a4 COIMATIbHON HANPaBIE€HHOCTH (B
paMKax CBOEro KJjacca, IIKOJIbI);

— HHTepeca K MPAaKTHYECKOMY HM3YyYEHMIO NMpo(eccuil pa3auyHOro poja, B TOM YHCIE Ha OCHOBE
IIPUMEHEHMSI IPEAMETHBIX 3HaHUH 110 XUMUHU;

— YBa)XEHHUS K TPYLY, JIOASIM TpyJa U pe3ysibTaTaM TPYIOBOM IEATEIbHOCTH;



— TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HWHAMBHIYAIbHON TpaeKTOpHHM o0Opa3oBaHusi, Oymymiei
npodeccud W peanu3aluu COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U IOTPEOHOCTEH 00I11eCTBa;

DKOJIOrM4€CKOr0 BOCIIUTAHHUS:

— 9KOJIOTUYECKH 11eJIeCO00pa3HOro OTHOMIICHUS K MPHUPOJIE, KaK UCTOYHHUKY CYIIECTBOBAHUS JKU3HU
Ha 3emie;

— TOHUMAaHUS TJIO0AJTBHOTO XapakTepa OJKOJOTHYECKUX TPOOIeM, BIUSHUS HSKOHOMHYECKHX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLMATILHOW CPEIBI;

— OCO3HAHMSI HEOOXOJAMMOCTH HCIIOJIb30BAHUS JOCTMOKEHUH XHUMHUU JJIsl PEIICHHsS BOIPOCOB
PalOHaIBLHOTO IPUPOAOIIOIB30BAHUS;

— AKTHBHOI'O HENPUATHUS ACUCTBUM, NPUHOCAIIUX BPEA OKPYKAIOIIEH IPUPOJHOM Cpele, yMEHMs
IIPOrHO3UPOBATh HEOJArONPUITHBIE IKOJIOTUYECKHE IOCIEACTBUS NPEANPUHUMAEMBIX AECUCTBUN U
MpeoTBpaIlaTh UX;

— HaAJIMYMS Pa3BUTOTO HKOJIOTHUYECKOTO MBIIUICHUS, SKOJIOTHUECKON KyJIbTYphI, ONbITA AEATEIbHOCTU
9KOJIOTMYECKOM  HANpaBJIEHHOCTH, YMEHMS PYKOBOJACTBOBAaThCS HMHU B  IIO3HABATEJbHOM,
KOMMYHHMKaTUBHOM ¥ COLIMAJbHOM NPAKTUKE, CIOCOOHOCTHM W YMEHHsS AaKTUBHO IPOTUBOCTOSATH
UJe0JI0Tul XeMopoouu;

[leHHOCTH HAYYHOTO MMO3HAHUS:

— c(OpMUPOBAHHOCTH MHUPOBO33PEHNUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOIIECTBEHHON IPAKTHUKHY;

— MOHMMAaHUs crenUUKA XUMHUU KaK HayKH, OCO3HAHUS €€ poJid B (OPMHUPOBAHUH PAL[HOHATIBLHOTO
HayYHOTO MBIIIJICHUS], CO3aHUHU 1IEIOCTHOTO MPEAICTaBICHUS 00 OKPY)KaloleM MUpPE Kak O €IUHCTBE
MIPUPO/IBI M YEJIOBEKa, B TIO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH M pelIeHUH MPOoOIeM COXpaHEHHS
MIPUPOTHOTO PAaBHOBECHS;

— yOeXIEHHOCTH B 0cO000OM 3HAYMMOCTM XWUMHUHM JUId COBPEMEHHOM ULMBWIM3aLUU: B €€
T'YMaHUCTHYECKOW HAMpaBICHHOCTH M BaXXHOW pOJM B CO3JIaHUM HOBOW 0a3bl MarepuaabHOM
KyJIbTYpBl, PELIEHUH TJI00aIbHBIX MPOOJEM YCTOWYMBOIO Ppa3BUTUS YEIOBEYECTBA — CBIPHEBOIA,
SHEPreTUYECKOM, MUILEBOM M 3KOJOrMYeCKOW 0€30IacHOCTH, B PAa3BUTUH MEIMILIMHBI, 00eCIeYeHUN
YCIOBHH YCHEIIHOTO TPY/a U 3KOJIOTHYECKH KOM(MOPTHOH KU3HU KaXKJI0Tr0 4jieHa O0I1ecTBa;

— €CTECTBCHHO-HAY4YHOU T'PaMOTHOCTH: TOHMUMAHUS CYIIHOCTU METOAOB NO3HAHMS, UCIIOIb3YyEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BATh MOJIydyaeMble 3HAHUS AJIS aHAIU3a U OOBACHEHUs
SBJICHUH OKPYKAIOLIEro MUpa M MPOMCXOAIMX B HEM HM3MEHEHMH; yMEHUs JiellaTh 0OOCHOBAHHBIE
3aKJIIOYEHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOLIMXCS JAHHBIX C IEJIBI0 MOJTY4YEHUS JOCTOBEPHBIX
BBIBOJIOB;

— CIOCOOHOCTH CaMOCTOSTENIBHO HCIIOJIb30BaTh XMMUYECKHE 3HAHMSA A pelleHus npobieM B
pEaJIbHBIX KU3HEHHBIX CUTYalMsIX;

— MHTEpeca K O3HAHUIO U UCCIIEA0BATEIbCKON NEATEIBHOCTH;

— TOTOBHOCTH M CHOCOOHOCTH K HEIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K AKTUBHOMY
MIOJIy4EHUIO HOBBIX 3HAaHUI 110 XMMHHU B COOTBETCTBUHM € )KMU3HEHHBIMU MOTPEOHOCTAMU;

— HHTepeca K 0COOEHHOCTSM TPpyZa B Pa3InUHbIX chepax NpopecCuoHaATbHOMN e TeNTbHOCTH.
METAIIPEJMETHBIE PE3YJIbTATDI

MertanpeaMeTHble pe3yabTaThl OCBOEHUS y4eOHOro npeaMera «XUMUsS» Ha YpOBHE CPEJHEro o0ILero
00pa30BaHUs BKIIIOYAIOT:

3HauMMble Ui (OPMHUPOBAHMS  MHPOBO33PEHHMs]  OOy4aloIMXcid  MEXIUCIMILIMHAPHbIE
(MexnpeaMeTHble) OOIeHayuYHble MOHATHS, OTpaXKarollue LEJIOCTHOCTh HAyYHOW KapTHHBI MUpPA U
ceun(uKy METOJOB IO3HAHMs, HCIOJb3YEMbIX B E€CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEprus, SBJICHUE, MPOLIECC, CUCTEMA, HAy4YHBIH (aKT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusi, UCClieIoBaHUe, HAONIOJCHUEe, MU3MEpPEHHE, SKCIIEPUMEHT U Jp.); YHUBEpCaJIbHble ydeOHbIE
neWicTBUs (NO3HABaTeNbHbIE, KOMMYHHKATUBHbIE, PETYISTHBHBIE), oOecreunBaronye GopMHpOBaHIe
(GYHKIMOHATBHOH TPAaMOTHOCTH M COLMAJIbHOM KOMIIETEHIMH OOy4aromuxcs; CIOCOOHOCTb
oOyJaromuxcs HUCMOJIb30BaTh OCBOCHHBIE MEXAMCHUIUIMHAPHBIE, MHPOBO33PEHUYECKUE 3HAHUA U
YHUBEpCaJbHbIC YUeOHbIE JICHCTBUS B O3HABATEIbHOM U COIMAILHON MPAKTHKE.



MertanpeaMeTHpie  pe3yabTaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCAIBHBIMU  y4EOHBIMU
MMO3HABATEIHPHBIMH,  KOMMYHHKATHBHBIMH W  PETYISITHBHBIMH  JeiicTBusimu.  OBnajeHue
YHHUBEPCATHHBIMU YU4€OHBIMHU TTO3HABATEIIBHBIMY JICHCTBUSMU:
ba3oBBIMU JOTHUECKUMH JEHCTBUSIMH: — CaMOCTOSITENILHO (OPMYIHpPOBATh M aKTyaTH3UPOBATH
npo0sieMy, BCECTOPOHHE €€ paccMaTpuBaTh; — ONPEICIATh LENN IeSTeNbHOCTH, 3a7aBas mapamMeTphl
Y KPUTEPUU UX JOCTHIKCHHSI, COOTHOCHTh PE3YIbTATHI JCSITEILHOCTH C TIOCTABICHHBIMU IIEIISIMU;
— HCII0JIB30BATh MTPH OCBOCHUH 3HAHUN TTPUEMBI IOTUYESCKOTO MBIIILIICHHS
— BBIJICJIATH XapaKTepHbIC MPU3HAKU MOHATHA W YCTAaHABIMBATH UX B3aUMOCBSI3b, MCIIOIH30BAThH
COOTBETCTBYIOIINE TOHATHS JUIsI OOBSICHEHUS OTICIBHBIX (DaKTOB W SBICHHWH; — BLIOUPATH
OCHOBAHUS U KPUTEPHH JIJIS KIIACCU(PUKAIIUU BEIISCTB U XUMHYCCKUX PEAKIIHA; — YCTAaHABJIUBATH
MIPUYUHHO-CIICACTBCHHBIC CBSI3U MKy N3y9aeMbIMU SBJICHHUSIMU;
— CTPOUTH JIOTHYECKHUE PACCYXKICHUS (MHIYKTUBHBIC, NCIYKTUBHEIC, [0 AHAJIOTUH), BBISBISTH
3aKOHOMEPHOCTH W TMPOTHBOPEUYHS B PACCMATPUBACMBIX SIBIICHUSAX, (OPMYIHPOBATH BBIBOIBI H
3aKITIOYCHUS;
— TIPUMEHSTh B MPOIECCE TO3HAHUS HCIOJb3yeMble B XHMHH CUMBOJIMYECKUE (3HAKOBHIC)
MOJIEITH, MPeoOpPa30BBIBATh MOACILHBIC MTPEICTABICHUS — XHUMHUYECKUN 3HAK (CHMBOJT) JIEMEHTA,
XUMHYECKass (OpMyJia, ypaBHEHHE XHUMHYECKOW peakimuhu — TPH PEHIeHUH yIeOHBIX
MO3HABATEIBHBIX U MPAKTHYECKUX 33/1a4, MPUMCHSATh Ha3BaHHBIC MOJICIILHBIC MTPEICTABICHUS IS
BBISIBJICHHS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHUYCSCKUX PCAKITUH;
2. bBa30oBEIMH HCCIIENOBATEIILCKUMH IEUCTBUSIMUA
— BJIaJICTh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHMSI BEIIECTB U XUMUICCKIX PEAKIIHIA,
— (opmynupoBaTh ETN U 33aYH MCCIEIOBAHUS, MCIIOJIB30BaTh MTOCTABICHHBIE M CAMOCTOSTEIIHHO
c(OpMYyITUPOBAHHBIE BOMPOCH B Ka4eCTBE WHCTPYMEHTA IO3HAHWUS W OCHOBBHI JUISI (DOPMHPOBAHHUS
TUTIOTE3bI TI0 TPOBEPKE MPABMIILHOCTH BBHICKA3BIBAEMBIX CYXKJICHU;
— BJaJeTh HaBbIKAMU CaMOCTOSITENIBHOTO IUJIAHUPOBAHUS W MPOBEICHUS  YYCHHMYECKHX
SKCIEPUMEHTOB, COBEpIICHCTBOBATH yMEHHUs HAOMI0JaTh 3a XOJOM IPOLEcca, CAMOCTOATEIbHO
MPOTHO3UPOBATh €ro  pe3ynbTar, GOopMyIUpOBaTh OOOOIIEHUS U  BBIBOJABI  OTHOCHTEIHHO
JOCTOBEPHOCTH pE3yJAbTATOB HCCIENOBAHUS, COCTABIATH OOOCHOBAHHBIM OTUET O MpOJETIaHHON
pabore;
— TIpUOOpeTaTh OMBIT YYEHUYECKOW HCCIIEAOBATEIbCKON U NMPOEKTHOM NEATENbHOCTH, MPOSBIATH
CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSATEIHLHOMY IMOMCKY METOJIOB pPEHICHMs MPAKTHYECKUX 3ajad,
MIPUMEHEHHIO Pa3IMYHbIX METOI0B MIO3HAHUS,
4. Tlpuémamu paboThl C HHGOPMAIIHECH:
— OPHUEHTUPOBATHCSA B PA3IMYHBIX HCTOYHHMKAX HHpOpManuu (HAy4yHO-TIOMYJspHAas JIUTepaTypa
XMMHUYECKOTO COJEpXKaHUsS, CIOpaBOYHbIE MocoOusi, pecypchl VIHTepHeTa), aHaJIU3UPOBAThH
MH(OPMALIUIO PA3IUYHBIX BUJIOB U (OPM IMPEACTaBICHUS, KPUTHUECKU OLIEHUBAThH €€ JT0CTOBEPHOCTh
Y HEMPOTHUBOPEUUBOCTE;
— (opMynupoBaTh 3aMpoChl U MPUMEHSITh PA3IMYHbIE METOABI P MOKUCKE U 0TOOpE MHPOpMAIUH,
HEOOXOIUMOM M7 BBIMOJTHEHHUS Y4YeOHBIX 3a/ad ONpeAeNEéHHOTO THMA; — MIPUOOpeTaTh OMBIT
UCIO0JIb30BaHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUHN U Pa3IMYHBIX TTOUCKOBBIX CUCTEM;
— CaMOCTOSITENILHO BBIOMpAaTh ONTUMANbHYIO (QopMy TmpeiacTaBieHus HUHGOPMAUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U T. 11.);
— HCIOJIb30BaTh HAYUHBIM S3BIK B KaUECTBE CPEJICTBA MpU padoTe ¢ XUMUYECKOW HH(POpMAIIUECH:
MPUMEHATh MEXNpeaMeTHble (pu3nueckue W MaTeMaTH4eCKHe) 3HAaKU U CHMBOJBI, (OPMYIIBI,
ab0peBuaTypbl, HOMEHKIIATYPY;
— HCIMOJB30BaTh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIUYECKHE CPEJCTBA HarilsaqHocTU. OBianeHue
YHHUBEPCATbHBIMA KOMMYHUKATUBHBIMU JCHCTBUSIMU:
— 3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMOW TeMbl B XOJ€ JAuaiora W/WId JIUCKYCCHH,
BBICKA3bIBATh UJIEH, (OPMYITHPOBATH CBOU MPEIOKESHHSI OTHOCUTEIHHO BBITIONHEHUS TTPETI0KEHHON
3a/1a4u;
— BBICTYNIaTh C TpPe3eHTAIMEed pe3ylbTaTOB IMO3HABATENBHON JEATEIBHOCTH, IOJTYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TPHU BBIOJHEHUU XHUMHUYECKOTO JKCIIEPUMEHTA,
MPAKTUYECKOH pabOThl MO MCCIEAOBAHHMIO CBOMCTB HM3Yy4aeMBIX BEIIECTB, pealu3aliil y4eOHOTO



npoekta © (QOpPMYIUpPOBaTH BBIBOJBI TI0 pe3yJabTaTaM IPOBEIEHHBIX HCCICIOBAHUN ITyTEM
COTJIACOBAHUS TIO3ULIUI B X0JIe 00CYX/IeHUS 1 00OMEHa MHEHHSIMH.

OBnajieHre yHUBEPCATBbHBIMH PETYISATUBHBIME JICHCTBUSMU:

— CaMOCTOSTENIFHO TIAHUPOBATh U OCYIIECTBIIATH CBOIO MO3HABATEIBHYIO JACATEIBHOCTD, ONPEICIIss
e menu M 3aJadd, KOHTPOJUPOBATh M MO MeEpe HEOOXOIMMOCTH KOPPEKTHPOBATH IpeiaracMbli
QITOPUTM JICHCTBUI MpPU BBHINOJHEHUM y4eOHBIX M MCCIENOBATEIbCKUX 3371a4, BHIOMpaTh Haubojee
3P PeKTHBHBIN CrIOCOO MX PEHICHHUS C YIETOM TOJTyYEHHsS HOBBIX 3HAHH O BEUIECTBAX M XUMUYECKUX
peaKusx;

— OCYIIECTBIISITH CAMOKOHTPOJIb CBOCH JEATEIILHOCTH HAa OCHOBE CAMOAHAIIN3a U CAMOOIICHKH.
[MPEJAMETHBIE PE3VYJIbTATbBI

[IpenmeTHbie pe3ynbTaThl OCBOCHHS IMPOTPAMMbI CpenHero oOmero oOpa3oBaHUS 1O XUMHHM Ha
0a30BOM YpOBHE OpPHMEHTHPOBAaHBI Ha OOEcCIeYeHHE MPEHMYIIECTBEHHO 00Ieo0pa3oBaTeIbHON U
OOIIEeKYThTYpHON TOATOTOBKM oOydarommxcs. OHHM BKIIIOYAIOT: crnenuuyeckue sl y4eOHOTO
npeaMera «XUMUsH HAyIHbIE 3HAHHS, YMEHHS U CTIOCOOBI IEHCTBUN IO OCBOSHHIO, MHTEPIPETALINN U
peoOpa30BaHUIO 3HAHUH, BUBI IESTEIHLHOCTH IO MOJyYSHHIO HOBOTO 3HAHUS M MPUMEHEHHIO 3HAHUH
B Pa3IMYHBIX Yy4EOHBIX M pPEAIbHBIX JKM3HEHHBIX CHUTYAIMsIX, CBS3aHHBIX ¢ XMMHEH. B mporpamme
MIPEIMETHBIE PE3YIIbTAThl PEACTABICHBI 110 TOJIaM U3YUSHHS.

10 KJIACC

[IpenmMeTHbIe pe3yabTaThl OCBOCHUS Kypca «OpraHudeckas XUMUsD OTpaXaroT:

1) chopMupOBaHHOCTH TPEICTABICHUM: O XHUMHUYECKOW COCTaBISIONICH €CTECTBEHHO-HAy4YHOU
KapTUHBl MHUpa, POJM XUMHUU B TO3HAHMU SBJIEHUH NpUpoabl, B (OPMUPOBAHHWU MBILIUICHUS U
KYJIbTYpBI JINYHOCTH, €€ (QYHKIIMOHATLHOW TPAMOTHOCTH, HEOOXOUMOMN AJISl PELICHUS MPAKTHYECKUX
3aJ1a4 ¥ 9KOJIOTMYeCKH 0O0CHOBAHHOTO OTHOILIEHHUSI K CBOEMY 3/I0POBBIO U IPUPOJIHON Cperie;

2) BIAJeHHE CHUCTEMOM XMMHYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIMOJAraroulue MOHSATHS
(XMMUYECKHI  PIIEMEHT, aToM, OJJIeKTpOHHas o00o0Jiouka aroMa, MOJIeKyJla, BaJIEHTHOCTb,
ANIEKTPOOTPHUIATENLHOCTD, XUMUYECKas CBA3b, CTPYKTYpHasi (opmyna (pa3BEpHyTas U COKpalEHHas),
MOJIb, MOJISIDHAsI Macca, MOJISIPHBIN 00bEM, YIIIEpOAHbIN CKelleT, GyHKIHUOHANbHAS TPYIIa, pajukal,
M30MepHsl, U30MEPhI, TOMOJIOTUYECKUH PSIJI, TOMOJIOTH, YTJIEBOJAOPO Ik, KUCIOPO/I- U a30TCOJIEpKalline
COEJIMHEHUS, MOHOMED, OJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COSTMHEHUS); TEOPUU U
3aKOHBI (Teopus CTpPOEHHUs opraHuyeckux BemecTB A. M. ByriepoBa, 3ak0OH COXpaHEHHUS MAaccChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XUMHUH; MUPOBO33PEHUECKHUE 3HAHUS, JISKAIUE B
OCHOBE NMOHUMAaHUS MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHUX SBJICHUH, (DaKTOJIOTUYECKUE CBEICHUS
O CBOHCTBax, COCTaBe, IOJyYEHHU U OE30MACHOM HCHOJIb30BAHUH BAKHEUIIMX OPraHUYECKUX
BEIIECTB B OBITY M MPAKTUYECKOH IEATEIILHOCTH YEJIOBEKA;

3) chopMHpPOBAaHHOCTH YMEHUU BBISBIATH XapaKTEpHbIE MPHU3HAKU TOHATUM, YCTaHABIMBATh HX
B3aMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOIIME TOHATHS MpPH OMUCAaHUH COCTaBa, CTPOCHUA U
MpEeBpAIEHUI OPraHUYECKIX COCTUHEHU;

4) cPopMHUPOBAHHOCTh YMEHHMH HCIOIb30BaTh XMMUYECKYI0 CHMBOJIMKY JJIsi COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHON) (OpMyd OpraHM4ecKHX BEIIECTB U
ypaBHEHUN XHMHYECKUX PEaKIMil; M3roTaBIMBATh MOJIEIU MOJIEKY]l OPTaHUYECKUX BEIIECTB IS
WUTIOCTPAIMH UX XUMUYECKOTO U MIPOCTPAHCTBEHHOTO cTpoenus; 18 [IpumepHas paboyas mporpamma
5) chopMUpPOBAaHHOCTh YMEHHMH YCTAHABJIMBATh MPUHAUIEKHOCTh U3YYEHHBIX OPraHMYECKUX BEIECTB
[0 HMX COCTaBYy M CTPOCHHUIO K OIpENeNEHHOMY KIaccy/Tpymie COeIUHEHU# (YriaeBoJIopobl,
KHUCIOPOA- M a30TCOJAEp)KAIlMe COEAMHEHHs,, BBICOKOMOJIEKYISIPDHbIE COCIMHEHMs); JaBaTb UM
Ha3BaHus no cucreMatndeckoit Homenkinatype (IUPAC), a Takke TpuBHaNIbHbIE HA3BaHUS OTJEIBHBIX
OpraHMYeCKUX BEIIeCTB (STWJIEH, MPOINWIEH, AaleTWIEeH, OJTUICHIVIUKOJb, TJUIEpHH, (eHol,
dopmanpaerus, aneraibleru], MypaBbUHas KHUCIOTa, YKCYCHas KHCJIOTa, OJEMHOBas KHUCIOTa,
CTeapMHOBAas KMCIIOTA, TJII0K03a, (PYKTO3a, Kpaxmall, [eJUTI003a, TIIUIHH);

6) chOopMHPOBAHHOCTh YMEHHSI ONPEIENATh BHJIBI XUMUYECKON CBSI3U B OPraHHMUYECKUX COEIUHEHUSX
(oxmHApHBIE U KpaTHBIE);

7) copMHUPOBAHHOCTh YMEHUSI MPUMEHSTH MOJI0XKEHUS TEOPUU CTPOSHHSI OPraHUYECKUX BEIIECTB A.
M. ByrnepoBa mist 0OBsICHEHUS! 3aBUCHMOCTH CBOWCTB BELIECTB OT MX COCTaBa U CTPOCHHS; 3aKOH
COXPAHEHUSI MacChl BELIECTB;



8) chopmMHpOBAaHHOCT, YMEHHI XapaKTEepH30BaTh COCTaB, CTPOCHHE, (PUINUCCKHUE W XUMHUYCCKHE
CBOMCTBA THUIHWYHBIX MPEJCTABUTENEH DPA3JIIMYHBIX KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH,
STHWJICH, TPOMWJICH, aleTWwieH, OyraaueH-1,3, wmerunOyramuen-1,3, OEH30J7, METaHOJ, JTAHOI,
STUJICHIJIMKONb, TIUIEPHH, (EHOJN, aleTalblIerui, MypaBbHHAas M YKCYCHas KHCIOTBI, TJIIOKO3a,
KpaxMmaj, LeJIIK0103a, aMUHOYKCYCHAsl KUCJI0TA); WITIOCTPUPOBATh TEHETUUYECKYIO CBSI3b MEKy HUMU
YPaBHEHUSIMU COOTBETCTBYIOUIMX XUMHUYECKUX PEAKIIUNA C HCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

9) cdopMHpPOBaHHOCTH YMEHHS XapaKT€PHU30BAaTh HMCTOYHUKU YTIICBOJOPOTHOTO CHIpbS (HE(DTH,
NPUPOJHBIN Ta3, yroiib), CIOCOOBI HMX MepepadOoTKH W MPAKTHYECKOE NPUMEHEHHE IPOIYKTOB
nepepadboTKH;

10) chopMUpPOBaHHOCTH YMEHUN IMPOBOJWTH BBIYUCICHHS IO XUMHYECKHUM YpaBHEHUSM (Macchl,
00BbEMa, KOJIMYECTBA MCXOJHOTO BEUIECTBA WIIM MPOJYKTA PEAKUUHU 10 M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJJHOT'O M3 MCXOHBIX BEILIECTB WM IIPOJYKTOB PEAKIINN);

11) chopmupoBaHHOCT, YMEHMH BIAJE€Th CHCTEMON 3HAHUH 00 OCHOBHBIX METOJAX HAyYHOTO
MIO3HAHUS, UCIOJb3YEMbIX B XUMUU INPU W3YUYEHUU BEIIECTB U XUMUYECKUX SIBICHUH (HaOmoneHue,
U3MepeHue, SKCIEPUMEHT, MOJEIMPOBAHUE), HCIOJIb30BATH CUCTEMHbIE XUMHYECKHE 3HAHUA JUIf
MPUHATUS PEIICHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYAIMsIX, CBS3aHHBIX C BEIIECTBAMH W WX
MIPUMEHEHHEM;

12) copmMupoBaHHOCTH yMEHUH COONIOAATh IMpaBWJIa TMOJIb30BAaHUS XHMHUYECKON MOCyaod u
nabopaTopHbBIM 000pY/ZOBaHHWEM, a TaKKe MpaBuiIa OOpalleHHs C BELIECTBAMH B COOTBETCTBHUH
C MHCTPYKIMSIMH 1O BBIMOJIHEHUIO TAOOPATOPHBIX XMMHUYECKUX OIBITOB;

13) cdhopMHpPOBAaHHOCTP YMEHWW IUJIAHUPOBATH ¥  BBINOJHATH XWMHYECKHH  SKCIIEPUMEHT
(mpeBpalieHuss OpPraHMYEeCKHX BELIECTB MpPH HAarpeBaHHUM, IOJyY€HUE STHIIEHA U H3yYEHHE €ro
CBOMCTB, KaueCTBEHHbIE pPEAKLUUU OPraHUYECKUX BEIIECTB, JACHATypaiusi OelKOB NpH HarpeBaHUH,
LBETHbIE peaklUy OEIKOB) B COOTBETCTBUU C MpPaBUJIAMHU TEXHUKH 0€30MaCHOCTH IpHU OOpallleHuu ¢
BEIIECTBAMU U  JaOOpaTOpHBIM OOOpPYHOBAaHUEM, TMPEACTABIATh PE3yJIbTaThl XUMHUYECKOTO
JKCIEpUMEHTa B (hopMe 3alKcH YpaBHEHUN COOTBETCTBYIOIIMX peakiuil U (popMylnpoBaTh BBIBOIbI
Ha OCHOBE ATHX PE3YJIbTAaTOB;

14) chopMUpPOBAaHHOCTP YMEHHH KPUTHYECKH AaHAIM3UPOBATh XUMHYECKYIO HWH(MOpMAIIHUIO,
MoJTy4aeMyro U3 pasHbix uctounukos (CMU, UnTepuer u np.);

15) chopMuUpoBaHHOCTH YMEHHI COOJIIOIATh MPABHIIA SKOJOTHYECKH IEIeCO00pa3HOrO MOBEACHUS B
OBITY U TPYAOBOW JESITEILHOCTH B LIETSAX COXPAHEHMsI CBOETO 3/I0pPOBbS U OKPYXKAIOIIEeH MPUPOIHON
Cpelbl; OCO3HAaBaTh OMACHOCTH BO3JCHCTBUS HA >KMBBIE OPraHU3Mbl OIpPENEIEHHBIX OPraHMYECKHUX
BEIECTB, MOoHUMas cMbica nokazatens [IJIK, mosicHAT, Ha mpuMepax CHOcOObl YMEHBIICHUS U
MpeI0OTBPAILEHHUS KX BPEIHOTO BO3ACUCTBUS HA OPraHU3M YEJIOBEKa;

16) mist oOyyarouuxcs ¢ OrpaHUYEHHBIMH BO3MOKHOCTSIMU 3/I0POBbS: YMEHHUE MIPUMEHSTh 3HaHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUYECKUX SBJICHUN;

17) nns crnenblX U CIa0OBUAAIIUMX OOYYAIOIIMXCS: YMEHHE HCIOJIb30BaTh pelbeHO TOYEUHYIO
cuctemy obo3nauenuii JI. bpaiins mis 3anucu xumuueckux Gopmyi.

11 KJIACC

[IpenMeTHbIe pe3yabTaThl OCBOCHHSI Kypca «O011as 1 HeopraHu4eckasi XUMUs OTPaXKaroT:

1) chopmupoBaHHOCTH MPEACTABICHHUI: O XUMHUYECKOW COCTaBJISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBl MHpa, POJM XUMHH B MO3HAHWU SIBICHUM NPUPOABI, B (OPMUPOBAHUU MBIIIJICHUS H
KYJIBTYpPBI JINYHOCTH, €€ (HYHKIIMOHATHLHOW TPAMOTHOCTH, HEOOXOIUMOMN ISl PEIICHHS MPAKTHIECKUX
3a/1a4 ¥ SKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIIEHUS K CBOEMY 37I0POBBIO U IPUPOTHON CPEIE;

2) BIaJeHHE CHUCTEMOM XHMHYECKUX 3HAHUHM, KOTOpas BKIIOYAET: OCHOBOTOJArarolIue MOHSATHS
(XMMUYECKHIT SIIEMEHT, aTOM, M30TOTI, S-, P-, 0-31eKTpOHHbIE OPOUTATIH ATOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIpHBIH 00BEM, BaJC€HTHOCTH, AJIEKTPOOTPUIIATEIHHOCTh, CTENEHh OKUCICHUS, XUMUYECKas CBS3b
(KoBasieHTHAs, MOHHAS, METAJUIMYECKasi, BOJOPOIHAS ), KpUCTAITUYECKasl PeIIETKA, TUITBI XUMHUYECKUX
peakiuii, pacTBOp, IEKTPOJIUTHI, HEINEKTPOJIUTHI, NEKTPOJIUTHUYECKAS JUCCOLUALINS, OKUCIUTEIb,
BOCCTaHOBUTEJb, CKOPOCTh XUMHUECKOHN peakiny, XMMUYECKOE PAaBHOBECUE;T€OPHH U 3aKOHBI (TEOpHs
ANEKTPOJUTUYECKON auccouuanuu, nepuoaudeckuit 3akon JI. V. MenneneeBa, 3akOH coXpaHEHUs
Macchbl BEIIECTB, 3aKOH COXPAaHEHMUS M TMPEBpAlleHUs HHEPrud NP XUMHUUYECKHX PEaKIUsX),
3aKOHOMEPHOCTH, CUMBOJMYECKUH S3bIK XMMHUHU, MUPOBO33PEHUYECKHE 3HAHUS, JIEKAIIME B OCHOBE



MOHUMAHWS TPUYUHHOCTH M CHCTEMHOCTH XHMHYECKUX SBJICHHH, (DAKTOJOTHYECKUE CBEICHUS O
CBOMCTBaX, COCTaBe, NOJYYEHHH M OE30MAaCHOM HCIIOJIb30BAaHUM BAXKHEHIINX HEOPraHUYECKUX
BEIIECTB B OBITY U MIPAKTUYECKOMN IEATEIHHOCTH YEIIOBEKA;

3) chopMHpPOBAaHHOCTH, yYMEHUH BBISBIATh XapaKTEPHBIE NPHU3HAKU TIOHATHH, YCTaHABIMBATH HX
B3aMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIIME MTOHATHS MPU ONHMCAHUU HEOPraHUYECKUX BEIIECTB U
UX IPEBPALLECHUN;

4) chopMUPOBAHHOCTh YMEHUH HCIIOJIH30BATh XUMHUYECKYIO CHMBOJIMKY JJISI COCTaBJICHUS (HOPMYI
BELIECTB U YPaBHEHUH XHWMHYECKUX peakuui; cuctemarnueckyro HomeHkiatypy (IUPAC) u
TPUBHAJIbHBIC HAa3BaHUS OTACIbHBIX HEOPTraHWYECKUX BeEIIEeCTB (yrapHbld Ta3, YIJICKUCIBIN Tra3,
aMMHuaK, raiméHasi U3BeCTh, Herali€Has U3BeCThb, IMThEBas Coa, MUPUT U Ap.);

5) chOopMHPOBAHHOCTh YMEHUI OIpENeNiATh BAJIEHTHOCTh M CTENEHb OKUCIICHUS XUMHUYECKUX
JJIEMEHTOB B COEIUHEHUSX Pa3IMYHOTO COCTaBa; BUJ XUMHUYECKOW CBS3M (KOBAJICHTHAas, MOHHAs,
MeTaJJIn4yecKasi, BOJIOPOJHAs) B COEIMHEHUSAX; THUIl KPUCTANIMYECKOW pEIETKH KOHKPETHOIO
BEIECTBA (aTOMHasA, MOJIEKYJIsIpHasA, HOHHAs, METaJNINYecKasi); XapaKkTep Cpelibl B BOJAHBIX PACTBOPax
HEOPraHWYECKUX COCAMHEHHUI;

6) copMUPOBAHHOCTh YMEHMH YCTaHABJIMBATh MPUHAJIEKHOCTh HEOPTraHMYECKHUX BELIECTB MO HX
COCTaBy K ONpENEeNIEHHOMY KJacCy/TpylIe COEeIUHEHUH (MpoCThle BEIIEeCTBA — METAUIbl U
HEMeTaJlJIbl, OKCU/IbI, OCHOBaHMsI, KUCIOThI, aM(pOTepHbIE TUAPOKCUIBI, COJIH);

7) chopMupoBaHHOCTh YMEHUN PaCKphIBaTh CMBICH Tnepuoandeckoro 3akoHa JI. . MenneneeBa u
JIEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, 0OBSICHUTEIBHYIO U POTHOCTHYECKYIO (DYHKIIHH;

8) chopMHUPOBAHHOCTh YMEHHI XapakTepu30BaTh 3JIEKTPOHHOE CTPOEHUE AaTOMOB XHMHUYECKUX
aneMeHToB 1—4 nepuonoB I[lepuoanueckoit cucremsl xumuyeckux sneMeHToB [[. Y. Menneneena,
UCIIOJIB3Ysl TOHSITUS «S-, P-, O-2JIeKTpOHHBIC OpPOUTAIN», «IHEPTETHUCCKUE YPOBHM»; OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHUs CBOWCTB XMMHUYECKUX DJIEMEHTOB M HMX COEIWHEHUH IO Mepuojgam u
rpynnam [lepuonnueckoit cuctembl xuMuueckux 3aeMenToB JI. M. Menpaeneena;

9) chopMuUPOBAaHHOCTh YMEHHH XapaKTepu30BaTh (OMHUCHIBATh) OOINIME XWMHUYECKHE CBOWCTBA
HEOPraHMYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB; MOJATBEPKIaTh CYIIECTBOBAHHWE I'€HETUUYECKOM CBSI3U
MEXJY HEOPraHWYeCKMMH BELIECTBAMHU C IOMOIIbI0 YPaBHEHHUH COOTBETCTBYIOIIMX XUMHUYECKUX
peaKIuii;

10) chopMUpOBaHHOCTHh YMEHHS KJIacCU(PUIMPOBATH XUMUYECKUE PEAKIIMH 110 PA3IMYHBIM IPU3HAKAM
(uuciny M cocTaBy peardpyrolux BeUIECTB, TEIJIOBOMY 3((exTy peakiuu, U3MEHEHHIO CTereHei
OKHCJICHUS SJIEMEHTOB, 00pPaTUMOCTH PEAKIINH, YYACTHUIO KaTaIu3aTopa);

11) chopmupoBaHHOCTP YMEHHMI COCTaBISATH YPaBHEHHs PEaKIMil pa3jIM4YHBIX THUIIOB; IOJIHbIE U
COKpaIEHHbIE YPaBHEHUS PEAKIMl HOHHOTO OOMEHa, YYUThIBAs YCIOBHS, IPU KOTOPBIX 3TH PEaKIUU
UIYT 10 KOHIIA;

12) chopMUPOBAHHOCTh YMEHHI NPOBOJIUTH PEAKLHU, MOATBEPKAAIOIINE KAYeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPraHWYECKHX BEIIECTB; PACHO3HABAaTh OMBITHBIM IYTEM HOHBI, IMPUCYTCTBYIOIIUE B
BOJIHBIX PAaCTBOpPaxX HEOPraHMYECKUX BEIIECTB;

13) chopMHUPOBAHHOCTh YMEHUN PACKPBIBATH CYIIHOCTH OKHCIUTEIHbHO-BOCCTAHOBUTEIBHBIX pEaKInii
MOCPEJICTBOM COCTABIICHUS SJIEKTPOHHOTO OajaHca STUX PEaKIIHii;

14) chopMUPOBAaHHOCTh YMEHHH OOBICHATH 3aBUCUMOCTh CKOPOCTH XHMHUYECKOH peakuuu OT
pa3IuYHbIX (PAKTOPOB; XapakTep CMEUIEHUS XUMUYECKOTO PaBHOBECHUS B 3aBUCUMOCTH OT BHEILIHETO
BozneiicTBus (nmpuniun Jlelllatense);

15) chopMHUpOBaHHOCTH yYMEHUH XapaKTepH30BaTh XUMHUYECKHE TMPOIIECCHI, JIekKAIIHe B OCHOBE
MPOMBIIIJIEHHOTO  TOJIYYEHUSI CEpPHOM KUCIOTHI, aMMHUaka, a Takke Cc()OpMHUPOBAHHOCTH
mpeacTaBieHuid 00 OOMMX HAyYHBIX NPUHIMIAX M OKOJIOTHMUYECKUX MpoliieMax XUMHYECKOTO
MIPOU3BO/ICTBA;

16) chopMupOBaHHOCTH YMEHUN MPOBOAUTH BBIYUCIEHUS C HCIOJIB30BAHMEM TMOHATHS «MaccoBas
JIOJIs BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHHWHA Ta30B MpPU XUMHUYECKHX PEAKIHUAX, MaCChl
BelIeCcTBAa UM 00bEMA ra30B MO0 M3BECTHOMY KOJHMUYECTBY BEILIECTBA, Macce MM 00BEMY OJHOTO W3
YYaCTBYIOIIMX B PEAKIMU BEIIECTB, TEIUIOBOTO 3(PdeKTa peakiuu Ha OCHOBE 3aKOHOB COXpPaHEHUs
MacChl BEILIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTUU;



17) cdopmMupoBaHHOCTH yMEHUW COONIOAATH TMpPaBWJIA TOJB30BAHUS XUMHYECKOW TMOCYIOW U
na0opaTOpHBIM 000OpY/ZOBAaHMEM, a TaKXKe IpaBWia OOpalleHUs C BELIECTBAMU B COOTBETCTBUH
C MHCTPYKIMSIMH T10 BBITIOJTHEHHUIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB;

18) copmMupOBaHHOCTH YMEHUH TUIAHUPOBATH M BBIMIOJIHATH XUMUYECKUN SKCIEPUMEHT (Pa3liosKeHUe
IIEPOKCHJIa BOJOpOJAa B HPHUCYTCTBHM KaTalau3aTopa, ONPEIEIIEHUE Cpellbl PACTBOPOB BELIECTB C
MOMOIIIBIO YHUBEPCAIBHOTO MHAMKATOPA, BIUSHHUE PA3IMYHBIX (DAKTOPOB HAa CKOPOCTh XMMUYECKOMH
peakuuu, peakiuud HOHHOIO OoOMeHa, KauyeCTBEHHbIE pEakLUUU Ha Cyinb(ar-, KapOOHAT- U XJIOPHI-
aHUOHBI, Ha KaTHOH aMMOHMS; pELIEHHE 3KCIEPUMEHTAIbHBIX 3aJad o TeMaM «Mertamibl» u
«Hemetaner») B COOTBETCTBHU C MPaBHJIAMH TEXHUKH 0€30IAaCHOCTHU MPH OOPAIICHUH C BEIIECTBAMH
1 J1a00PaTOPHBIM 000PYIOBAHHUEM, MPENICTABISATH PE3YIBTAThl XUMUYECKOTO SKCIIEpUMEHTa B (opme
3allUCH YpaBHEHUH COOTBETCTBYIOIIMX peaKUuil M (OPMYIMPOBATH BBIBOABI Ha OCHOBE JTHUX
pe3yJIbTaToB;

19) chopMUPOBAHHOCTb YMEHHHM KPUTUYECKHM aHAJIU3UPOBATh XUMUYECKYIHO HH(OpMaImio,
MoJlydyaemMyto u3 pasHbix ucrounukos (CMU, UnTepHeT u nip.);

20) chopMHUpPOBAHHOCTH YMEHHI COOJIIO/IATh MPABHIIA DKOJOTHYECKH I€JeCO00pa3HOr0 MOBEACHUS B
OBITY U TPYAOBOW JESITENBHOCTH B LIENSAX COXPAHEHHS] CBOETO 370POBbSI U OKPY)KarOIIEeW MPUPOJHON
Cpelibl; 0CO3HABaTh OMACHOCTh BO3JECHCTBUS HA KUBbIE OPraHU3MBbI ONPEAEIEHHBIX BEIIECTB, TOHUMAs
cmblicn nokaszatens [1/JIK, moscHATe Ha mpumepax crnocoObl YMEHBIICHHUS M IMPEIOTBPALICHUS HX
BpPEHOTO BO3/JICHCTBUS HAa OPraHU3M YeJIOBEKa;

21) nnst oOyyaroluxcs ¢ OrpaHUYeHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI: YMEHUE MPUMEHSATh 3HaHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX [MO3HAHUS BEUIECTB U XUMHUUYECKUX SBJICHUN;

22) nns chembiX W CHabOBHASIIMX OOYYAIOIMIMXCS: YMEHHE HCIOJIB30BaTh PENbe(HO TOUYCUHYIO
cucremy o0o3nauenuii JI. bpaiins muis 3anucu xumuueckux Gopmyi.

COJEPKAHHME TEM YYEBHOI'O ITIPEJIMETA «XUMMSD»

10 KITACC. OPTAHHYECKASA XUMMU

TeopeTnueckue OCHOBBI OpraHM4yeckol xumuu lIpenmer opraHnueckod XMMHUU: €€ BOSHUKHOBEHHE,
pa3BUTHE U 3HAYEHUE B MOJIYUYEHUN HOBBIX BELIECTB U MaTepHUAIOB. Teopus CTPOECHUsI OPraHUYECKUX
coemuaeHuit A.M. BbytiepoBa, €€ ocHOBHble ToJOKeHHS. CTpyKTypHBIE (OPMYIBI OPraHHYECKUX
BeecTB. ['omonorus, nzomepus. XUMHYECKasi CBSA3b B OPraHMYECKUX COEIUHEHUSX — OJIMHAPHBIE U
KpaTHble cBs3u. IlpencraBnenne o KkiaccupUKalMu OpraHuyeckux BemiecTB. Homenkiatypa
OpraHMYeCKUX  COEJMHEHUH (cucTeMaTHueckas) U TPUBUAIbHBIC  Ha3BaHHUS  Ba)KHEHIIHUX
MPEACTABUTENEN KIACCOB OPraHMYECKUX BEIIECTB. DKCIIEPUMEHTAIBHBIE METO/bl N3YYEHHUS BEILECTB
U HUX MpeBpallleHui: O3HAKOMJIEHHE ¢ OOpa3laMd OpPraHMYecKHX BEIIEeCTB UM MaTepHallaMd Ha HUX
OCHOBE; MOJICTUPOBAHUE MOJIEKYJ OpraHMYECKHWX BEIIEeCTB; HaONIOJIEHWE U  OINHCaHUe
JI€MOHCTPAIIMOHHBIX OTBITOB O MPEBPAILEHUIO0 OPraHMYEeCKUX BEUIECTB MIPHU HarpeBaHUH (IJIaBJICHHUE,
oOyrinBaHue U TOPEHHE).

YTri1eBo1I0pOAbI

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN psAl. MeTaH U 3TaH — OpOCTEHIINE IPEeICTaBUTENN
aJIKaHOB: (DM3MYECKHE U XUMHUYECKHE CBOICTBa (peaklMU 3aMEIIeHHs M TOPEHHUS), HAXO0XKICHHUE B
MPUPO/IE, OJyYEHUE U IPUMEHEHHE.

AJKEHBI: COCTaB M CTPOCHHME, TOMOJIOTMYECKMH psiA. OTUIEH MU MPONWIeH — MpOoCTeulIne
MPEJICTABUTENIM AIIKEHOB: (U3WYECKUE W XUMHUYECKHe CBOMCTBa (peakuuu TUIPUPOBAHUSA,
TaJIOTeHUPOBAHUS, THApATAllUM, OKHCIEHUS | TMOJMMEpPHU3alluu), TMOJNydeHHe U MPUMEHEHHE.
Ankanuensl. byraauen-1,3 u mermnOyraauen-1,3: cTpoeHHe, BakKHEWIINE XMMHYECKHE CBOICTBA
(peakuusa monmumepusanuu). [lodydeHrne CHHTETHUECKOTO KaydyyKa W PEe3UHBbL. AJIKUHBI: COCTaB M
OCOOCHHOCTH CTPOCHHS, TOMOJIOTUYECKHUI psill. ATETHIIEH — MPOCTEHUIITUI MpeACTaBUTEh aIKUHOB:
COCTaB, CTPOCHHE, (PU3NUECKIE U XUMUYECKHE CBOMCTBA (peaKInK TUIPUPOBAHMUS, TAIOTCHUPOBAHNUS,
TUpaTallii TOPEHHUsI), OTy4YeHHEe U IpUMeHeHne. ApeHbl. beH3ou: coctaB, cTpoeHue, pu3ndecKke u
XUMHYECKHE CBOUCTBA (PEaKIMu TaJOoreHUPOBAHMS U HUTPOBAHUS ), MOTYYeHNE U IPUMEHEHHE.
Tonmyoun: cocraB, crpoeHue, (U3MUECKHE W XUMHUYECKHE CBOWCTBA (pEaklMy TaJOTeTUpOBaHUSA U
HUTPOBAHUA) TMOJY4YCHUE U TpUMEeHEeHHEe6. TOKCHYHOCTh apeHOB.



I'enernueckas cBsA3b MEXIY YIVIEBOJOPOAAMHU, IPUHAIEKAIIUMHU K pa3aIndHbIM KiiaccaM. [Ipupoaasie
UCTOYHHUKH yriieBogopoaoB. [lpupomusiii ra3 u mnomyrHele HedTsHble ra3sl. Hedts u  eé
npoucxoxaenue. CrocoObl  mepepabOTKM  HePTH:  TMEpPeroHkKa, KpeKUHT  (TepMUYECKHH,
KaTaauTHIeCKUi ), mupoiin3. [IpoaykTel nepepaboTku HEDTH, UX MPUMEHEHHUE B TIPOMBIIUICHHOCTH U B
ObiTy. KaMmeHHBIN yrojgb M HPOAYKTHI €ro MepepadoTKH. DKCIEPUMEHTAIbHBIE METOJbl U3yYCHHS
BELIECTB M MX IPEBpPALICHUI: O3HAKOMJIEHHE € OOpa3laMu IUIaCTMAcC, KaydyKOB M PE3UHBI;
kosuekiun «Hedte» u «YToaby; MoaenupoBaHie MOJIEKY YIIIEBOIOPOIOB M FaJIOTEHOPOU3BOIHBIX;
IIPOBEJICHUE MPAKTUYECKOM pabOThI: MOJIyYEHUE 3TUIIEHA U U3YUYEHUE €r0 CBOMCTB.

Pacuérnble 3aaun BeruncneHus o ypaBHEHUIO XMMHUYECKON peakiuu (Macchl, 00bEMa, KOJIUYECTBA
HCXOJHOTO BEIECTBA WM MPOAYKTa PEaKLUU IO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3
HCXOJHBIX BEILECTB UJIM MPOIYKTOB PEAKILUN).

Kucnopoacoaep:xaiiue opraHiyeckue CoeJMHEHMs

[IpenenbHble OJHOATOMHBIE CHUPTHL. METaHON W 3TaHOJ: CTpPOEHUE, (PU3NYECKUE U XMMHUYECKHE
CBOMCTBa (peakuMM C aKTUBHBIMH METaJUlaMH, TaJOT€HOBOJOPOJaMH, TOPEHHE), MPUMEHEHUE.
Bonoponnbie cBsi3u Mexay MoJiekylamu cnuprtoB. JleidicTBue MeTaHoJia M 3TaHOJAa HA OPraHu3M
4yenoBeka. MHOroaTOMHBbIE CHUPTBL. OTWUJICHIJIMKOJb W TIJIMLEPUH: CTpOeHHe, (usnueckue u
XMMHMUYECKHUE CBOWMCTBA (B3aUMOJCICTBHE CO IIEIOYHBIMU METAJUIAMH, KaueCTBEHHAs peakuus Ha
MHOTOaTOMHbIe coupThl). [leiicTBe Ha opraHu3m denoBeka. [IpuMmeHeHuMe riMIlepuHa U
STUJICHTJIUKOJS. DEeHoJI: CTpoeHHe MOJIEKYNbl, (U3NYEecKUe U XUMHYECKHe CBOMcTBAa. TOKCHMYHOCTH
¢denona. Ilpumenenue ¢enona. Anpaeruapl U KeToHbl. DopManblIerujl, aleTaabIerul: CTPOCHUE,
¢uznyeckue M XUMHYECKHE CBOMCTBA (pEakUMU OKHCIEHHS U BOCCTAHOBJICHUS, Kaue€CTBEHHBIE
peakuuu), NOJy4eHHe M TpUMEHEHue. AILETOH: CTpOoeHHe, (PU3MYecKHe M XUMHUYECKHE CBOICTBa
(peakuuy OKUCIICHUS U BOCCTAHOBJICHMSI), IOJTyUeHHE U TPUMEHEHUE.

OAHOOCHOBHBIE MpeneibHble KapOOHOBbIE KUCIOTH. MypaBbHHas M YKCYCHash KHUCJIOTBHI: CTPOCHUE,
(bM3UYecKre U XUMUYECKHUE CBOMCTBA (CBOMCTBA, 00IIKE /TSI Klacca KUCIIOT, PEaKIus dTEPUPUKAIIH),
nonyuyeHue U mnpuMeHeHue. CreaprHOBas M OJEHMHOBAs KHUCJIOTHI KaK MPEICTaBUTENN BBICHIUX
KapOOHOBBIX KUCIOT. Mbljla KaK COJIM BBICIINX KapOOHOBBIX KUCJIOT, X Mololiee neiicTBue. CloxHbIe
3¢upbl Kak MPOU3BOJAHBIE KapOOHOBBIX KHUCHOT. ['maponms cioxsbix 3¢gupoB. XKupel. 'maponus
xupoB. Ilpumenenue >xupoB. buonormueckas poiib >KHpPOB. YTJIEBOJIbI: COCTaB, KiacCHU(pUKaIUs
yIJIeBOJIOB (MOHO-, M- W ToJMcaxapujibl). ['7l0ko3a — MpOCTEHIIHMI MOHOCaxapua: OCOOCHHOCTH
CTpPOEHHUSI MOJEKYIbl, (U3NYECKUE M XHUMHYECKHE CBOICTBa (B3aUMOJICHCTBHE C THUAPOKCUIOM
menu(Il), okucieHne amMMuayHbIM pacTBOpoM okcuaa cepebpa(l), BoccTaHOBICHHE, OpOKCHHUE
TJIIOKO3bI), HAXOXKJIEHUE B MPUPOJE, IPUMEHEeHHe, ouonornyeckas poib. Potocuntes. Opykrosa Kak
nzoMep rimoko3bl. Caxapo3a — MpeAcTaBUTENb JUCAXApUIOB, THAPOJIU3, HAXOXKICHUE B MPHUPOJIE U
npuMeHenue. Kpaxman u nesuionos3a Kak npupoaHbie noaumepsl. CTpoeHue Kpaxmaia U HEeJUTIOI03bI.
duznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaia (TUIpOJIn3, KaUeCTBEHHAs PEAKIIHs C HOJA0M).
DKcrepuMEHTAIbHBIE METOJIbI U3YYEHUS BEIIECTB M UX MPEBpAIICHUIA: MpOBEICHHE, HAOMIOCHHE U
OTHCAaHHE JEMOHCTPALMOHHBIX OMBITOB: TOPEHUE CIUPTOB, KAYECTBEHHBIC PEAKIIUU OJHOATOMHBIX
cnupToB (OKucieHue HTaHona okcuaoM wmenu(ll)), MHOroaroMHBIX CHOUPTOB (B3aUMOJICHCTBUE
rmnepuHa ¢ ruapokcuaom menu(ll)), ampaerusoB (OKUCIEHHME aMMHUAYHBIM PAacTBOPOM OKCHIA
cepeopa(I) wu rumpoxcumom wmemu(Il), B3ammomelcTBHE Kpaxmalla C HMOJIOM); IPOBEJICHHE
MIPaKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KUCIIOTHI.

Pacuérnrle 3anaun

Borunicnenuss mo ypaBHEHUIO XUMHUYECKOW peakmuu (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO
BEIIECTBA WJIM MPOAYKTa PEAKIMU [0 U3BECTHBIM Macce, 00bEMY, KOJHMUECTBY OJHOTO U3 MCXOAHBIX
BEIIECTB WJIK IPOAYKTOB PEAKIIHH).

A3zoTcoaepikale OpraHMYecKhue COeJUHEHUs AMUHBL. MeTHIaMMH M aHWIMH: COCTaB, CTPOEHHE,
¢u3nyeckue M XUMHYECKHE CBOMcTBa (TOpeHHe, B3aMMOJEHCTBHE C BOJOH U KHCIOTaMH).
AMUHOKHUCIIOTHI Kak am(pOTepHbIe OpraHuYecKue coequHeHus. OU3NYecKue 1 XUMUYECKHE CBONCTBA
aMUHOKHCIIOT (Ha mpUMepe IniinHa). bruonornyeckoe 3HadeHne aMUHOKHCIOT. [lentuael. benku kak
MIPUPOIHBIE BBICOKOMOJIGKYISpHBIE coequHeHus. [lepBuuHasi, BTOpHYHAs M TPETUYHAS CTPYKTypa
0enKoB. XMMHUECKUE CBOMCTBA OEIIKOB: THAPOJIN3, IeHATYpallts, KaUeCTBEHHbIE PEeaKI[MH Ha OCJIKH.
DOKcIepUMEHTAIbHbIE METOJbl HM3YyYeHHs BELIECTB M MX MpEeBpallleHUid: HaOJIroJeHHe U ONHCaHHe
JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATypalus OETKOB MpU HArpPEBaHHU, LIBETHHIE PEAKIUU OENIKOB.



BricokomonekynspHbie coeuHeHnss OCHOBHbIE MOHATHSI XMMHH BBICOKOMOJIEKYJIIPHBIX COEAMHEHUN!
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALUM, CPEAHAS MOJIEKYIsIpHas Macca.
OcCHOBHBIE METOABl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COEOUHEHUM — HoJuMepu3alus u
noJmkoHaeHcauus. Ilnactmacesl (IONMMATHIIEH, MOJIMIIPONMIEH, NOIMBHUHUIXJIOPHUJ, HOJIMCTUPOI).
Hatypanbublii ¥ cuHTeTHYecKHe Kaydyku (OyTaaueHOBBIH, XJIOPOMPEHOBBIH U HW3OMPEHOBBIH).
Bonokna: HaTypanbHble (XJIONOK, IIEPCTh, WIENK), UCKYCCTBEHHBIE (All€TaTHOE BOJIOKHO, BHUCKO3a),
CHUHTETHYECKUE (KalmpoH M JaBCaH). OKCHEPUMEHTAJbHbIE METOAbl M3Y4YEHHsS BEIECTB U UX
MpeBpaIleHuil: O3HAKOMJICHHE C O0Opa3laMH MPUPOTHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIACTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H

Peanuzanuss MeXnpeaMETHBIX CBsi3ed IpU M3Yy4EHMM oOpraHuyecko xumuum B 10 kmacce
OCYILIECTBJISIETCS] YEPE3 MCIOJIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHbIX MOHATHUH, TaK U MOHITHM,
SIBJIIOIIMUXCSI CHUCTEMHBIMU JJIi OTHEJIbHBIX TPEIMETOB €CTECTBEHHOHay4dyHoro unukiaa. OOmmue
€CTECTBEHHO-HAY4HbIE TTOHSTHUS:

SIBJICHUE, HAYYHBIN (DaKT, rUNOTE3a, 3aKOH, TEOpUs, aHAJIU3, CUHTE3, KJIacCCU(pHUKAIUs, IEPUOIUYHOCTbD,
HaOJII0IeHUE, N3MEPEHNE, IKCIIEPUMEHT, MOJICIIUPOBAHHE.

®duznka: MaTepus, SHEPrus, Macca, aToM, IEKTPOH, MOJIEKYJa, SHEPreTUUYEeCKU YPOBEHb, BEIIECTBO,
T€10, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, PU3NUECKHE BETMUMHBI U €IUHUIBI UX U3MEPEHUS.
buonorus: knerka, opranusm, Ouocgepa, oOMeH BeUlecTB B opraHu3Me, (OTOCUHTE3, OMOJOTHUYECKH
aKTUBHBIE BellecTBa (OeIKu, YyrieBoIbl, )KUPbI, (DEPMEHTHI).

I'eorpadusi: MuHepasnbl, TOpHBIE MOPOJbI, MOJE3HbIE HUCKOMAaeMble, TOILIMBO, PeCypchl. TeXHOIOrus:
MUIIEBbIe TPOAYKTHl, OCHOBBI PAllMOHAIBHOTO IUTAHUS, MOIOLIME CPEJCTBA, JIEKAPCTBEHHBIE U
KOCMETHYECKHE MpenapaThl, MaTepUajbl U3 HCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KJIACC. OBLIIAS U HEOPTAHUYECKASA XUMUSA

Teopemuueckue oCHO8bL XUMUU

XUMHUYECKUH 37eMeHT. AToM. Sapo aroma, W30TOMBI. DJIEKTpOHHAs 000JI0YKa. DHEPreTHUYECKHE
YPOBHHU, MOAYPOBHU. ATOMHbIC opOHTanu, s-, P-, O-anemeHTbl. OCOOCHHOCTH paCHpeIeICHHUs
AJIEKTPOHOB MO OpOUTaIsIM B aTOMax »JJIEMEHTOB TMEPBBIX YETHIPEX MEPHOJIOB. DJIEKTPOHHAS
KOH(pUTYpaIsi aToMOB. OJEKTPOOTpPHUIATENbHOCTh. Ilepromudeckuii 3akoH u Ilepmommueckas
cucrema xumuueckux osnemeHtoB J[. WM. MenneneeBa. CBsi3p NEPHOAMYECKOTO 3aKOHA U
[Tepuoanueckoit cuctembl xumuuyeckux anemMeHToB JI. M. MeHueneeBa ¢ COBpEeMEHHOM TeOpHEi
CTpOEHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUsI CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMU
MPOCTBIX U CIIOKHBIX BEHIECTB MO TpyIIaM M IHepuojaM. 3HayeHHE NEPUOJAUYECKOr0 3aKOHA B
pazButuu Hayku. CTpoeHHE BelecTBAa. XUMHUYECKasi CBsA3b. BUIbl XMMUUECKON CBsI3U (KOBaJEHTHAs
HEeMoJIApHasT W TMOJISIpHAsl, HWOHHAsA, MeTajuiyeckas). MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOU
XUMHYECKON CBsi3u (OOMEHHBII U JTOHOPHO-aKLENTOpHBIN). Bomopoanas cBs3b. BaneHTHOCTB.
OnekrpooTpunarenbHocTb. CreneHb okucineHus. HMoHbl: KaTMOHBI M aHHUOHBL. Bemectsa
MOJIEKYJIIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHUs. 3aKOH IOCTOSIHCTBA COCTaBa BEIIEeCTBA. |HIIbI
KPUCTAJUIMYECKUX PEIETOK. 3aBUCUMOCTh CBOWMCTBA BEHIECTB OT THUMA KPUCTAJUIMUECKOW PEHIETKH.
[Tonsitre o aucnepcHbIX cucteMax. McTuHHbBIE U KOJUIOMAHBIE pacTBOPBI. MaccoBast A0J1sl BEllecTBa B
pactBope. Knaccudukanus Heopranndeckux coequHeHnii. HomeHnkiatypa HeopraHu4ecKiX BEIlecTB.
['eneTndeckass CBsI3b HEOPraHUYECKHX BEIIECTB, MPUHAUICKAIIUX K Pa3IUUYHBIM  KJaccaM.
Xumunueckas peaknus. Kmaccupukanus XuMUYeCKHX peakiiii B HEOPraHWUYECKON M OpraHudecKon
XUMUHU. 3aKOH COXpPaHEHHUs MAacChl BEIECTB; 3aKOH COXPAaHEHUS M NPEBPAILCHHS SHEPTUU IPHU
XUMHUYECKUX PEAKIHUSAX.

CkopocTh peakiuy, e€ 3aBUCUMOCTb OT pa3iuuHbIX (akTopoB. OOpaTUMble peakiuu. XUMUYECKOe
paBHOBecue. DakTopbl, BIUSAIOIINE HA COCTOSIHUE XUMUUYeckoro paBHoBecHs. [Ipunnun JlelllaTense.
DnexTponuTHueckas aucconuainus. CuiabHble M chnabble 3MekTpoluThl. Cpena BOIHBIX PacTBOPOB
BEIIIECTB: KHUCNasg, HelTpanbHas, menouyHas.llonstue o BomopoaHom mokaszatene (pH) pactBopa.
Peakuuu wmonHOro OOMeHa.l'MaponnM3 HEOpraHMYecKUX M OpraHMYecKux BemiecTB. [IpumepHas
pabouast mporpamMma OKUCIHTENHHO-BOCCTAaHOBUTENbHBIE peakuuu.llonstue 00 snekTponmse
pacruiaBoB M pacTBOpoB coieil. [IpumeneHue snexTpoiinza. DKCIEepUMEHTAIbHbBIE METOAbl U3yUEHUS
BEIIECTB W WX TMpeBpalleHuid: aemMoHcTpanust Tabmui «[lepuogudeckas cucreMa XUMHYECKHX



aneMmenToB J[.M. MeHneneeBa»; nU3ydeHUE MOJENEH KPUCTAUIMYECKUX DPEIIETOK; HAONIOACHHUE U
ONMCAHNE JIEMOHCTPALMOHHBIX M JIAOOPAaTOPHBIX OMBITOB (Pa3/Io’KEHHE IEPOKCHAA BOJOpPOJAA B
IIPUCYTCTBUM KaTajJu3aTopa, ONPEEIIEHUE CPellbl PACTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOIO
MH/IMKATOPa, PEeaKMy MOHHOTO OOMEHa); IMPOBEICHHE MPAKTHYECKONH padoThl «BiusHuE pa3mTUuHBIX
(aKTOpPOB HA CKOPOCTh XUMHUYECKON PEaAKIIUN».

Pacuérnblie 3amaun Pacy€Tel 0 ypaBHEHUSM XMMHMYECKMX PEAKLM, B TOM 4YHUCIIE TEPMOXMUMHUYECKUE
pacuéTel, pacuéThl C UCIOJIb30BAHUEM MOHATHUS «MACCOBAas J0JIsI BELECTBay. Heopeanuueckas xumus
Hemeramnel. Ilonoxenune HemetaimioB B Ilepmonnueckoil cucrtemMe XMMHUYECKMX 3ieMeHToB JI.U.
MenneneeBa U 0COOEHHOCTH CTpoeHUs aToMoB. dusnueckue cBOMCTBA HEMETAJIOB. AJIOTPONUS
HEMETAUIOB (Ha TpuMepe KHCIopoda, cepbl, (ocdopa u yriaepoaa). XUMHUECKHE CBOWCTBA
BOXHEWINX HEMETAJIOB (TaJIOTEHOB, CEPhI, a30Ta, Gocdopa, yrieposa U KPeMHHUs) U UX COCTUHEHUI
(OKCHZIOB, KHCJIOPOJCOJEPKALIMX KHUCIOT, BOJOPOJHBIX coenuHeHuil). [IpumeHeHune BakHEHIIMX
HEMETaJIJIOB U NX COCTUHECHUMN.

Meramnsl. Ilonoxenune wmeramioB B Ilepmoanueckoi cucreme XuMuudeckux sieMmeHtoB J[. M.
MenneneeBa. (OcCOOEHHOCTH CTPOEHHUS OJIEKTPOHHBIX 000J0UYeK aToMOB MeTawioB. OOrmue
¢uznueckue cpoiicTBa MeTayioB. CIlaBel METaUIOB. JJEKTPOXUMUYECKUN PsIi  HaNpsLKEHUH
METaJUIOB. XWUMHUYECKHE CBOWCTBA BAXHEHIIMX METAUIOB (HATpUM, KaJlui, KaJbI[Ud, MarHui,
QTIOMUHUM, IIMHK, XpOM, JeJe30, MeIb) H uX coeauHeHuil. OOmme crnocoObl MOTyYeHUS
MetaoB.Metamtyprust. Koppo3uss meramnoB. CrnocoObl  3amuThl 0T Kopposuu. [Ipumenenue
METaJJIOB B OBITY, IPUPOJIE U TEXHUKE.

DKCIepUMEHTAIbHBIE METO/Ibl HW3YyY€HHUs BEIIECTB W HX MPEeBpALEHUI: H3ydeHUEe KOJUIEKIUU
«MeTansl U CIUIaBbl», 00pa3lloB HEMETAIUIOB; PEllIeHNEe SKCIEPUMEHTANbHBIX 3aJ]1a4; HaOJtoleHne 1
OTMCAaHKE JAEMOHCTPALMOHHBIX U JJAOOPATOPHBIX ONBITOB (B3aUMOJEHCTBIE THAPOKCHIA ATIOMUHUS C
pacTBOpaMu KUCJOT U LIeI0Yel, KaueCTBEHHbIE PEAKIIUK Ha KaTHOHBI METAJUIOB).

Pacuétnrle 3amaun

Pacuérel Macchl BemecTBa MM 00bEMa ra3oB IO M3BECTHOMY KOJMYECTBY BEILECTBA, Macce WM
00bEéMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMH BEIIECTB; pacd€Thl Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) MPOJYKTOB PEAKIUH, €CJIM OJTHO U3 BEIIECTB UMEET IPUMECH. XUMHUS U )KU3Hb PoJib Xumuu
B 00€CIEUEHUH HKOJIOTHUECKOM, IHEPreTHUeCKOW M MHUIIEBON O€30MaCHOCTH, Pa3BUTHHM MEAMLIUHBI.
ITonsiTne 0 Hay4HBIX METOJaX MO3HAHUS BEIIECTB U XUMHUUeCKuX peakuuil. [IpencraBinenns o6 oOmmx
Hay4YHBIX IPUHILHIAX IPOMBIIUICHHOTO NOJyYCHHS BaKHEHIINX BEIIeCTB. YeI0BEK B MUPE BEILECTB U
MaTEpHAJIOB: BaXKHEHUIINE CTPOUTEIIbHBIE MAaTEPHabl, KOHCTPYKLIMOHHBIE MaTepUalbl, KPACKH, CTEKIIO,
KepaMHuKa, MaTepualbl JUuld DSJICKTPOHHUKH, HAHOMATEpHabl, OPraHUYECKHME W MHUHEPAJIbHBIC
ynoOpeHus. XUMHA M 30pOBbE 4YEJIOBEKA: IPaBMJIa HMCIIOJIb30BAaHUS JIEKAPCTBEHHBIX IMpEnapaToB;
IpaBuiIa 6€30MaCHOI0 UCIOJIb30BaHUs MIPENnapaToB ObITOBOM XUMHUH B TOBCETHEBHOM KU3HU.
MexnpeameTHble CBA3M  Peanuzanust MEXIpPEIMETHBIX CBs3€M IHpM  M3ydeHUH oOmedl u
HeopraHu4eckoil xumuu B 11 Ki1acce oCylecTBIIETCS Yepe3 UCIO0Ib30BAHNE KaK 00X €CTECTBEHHO-
HAy4yHBIX IIOHATUH, TAaK M IOHATHUH, SBJISAIOIIMXCS CHUCTEMHBIMM [UIsl OTHAEIbHBIX IPEIMETOB
€CTECTBEHHO-HAY4YHOI'O LIUKJIA.

OOuire ecTecTBEHHO-HAyYHbIE€ MOHATHS: Hay4HbIM (hakT, rHIoTe3a, 3aKOH, TEOPHUs, aHAJIN3, CUHTES,
KJaccu(uKaius, nepuoAnYHOCTb, HaOII0IeHUE, SKCIIEPUMEHT, MOJIETUPOBaHNE, U3MEPEHHE, SIBICHUE.
®dusnka: Marepus, DSHEprus, Macca, aTOM, JJIEKTPOH, IPOTOH, HEWTPOH, HOH, H30TOIl,
pPalMOaKTUBHOCTb, MOJIEKYJa, SHEPreTUYeCKUi YpOBEHb, BEIIECTBO, TeNo, 00BEM, arperatHoe
COCTOSIHHE BEIECTBa, (PU3UUECKUE BEIMUUHBI U eTUHUIIBI UX U3MEPEHHUS, CKOPOCTb.

buosorus: kieTka, opranusM, sKocucremMa, ouocdepa, MaKpom MHUKPOAJIEMEHThI, BATAMUHBI, 0OMEH
BEIIECTB B OPraHU3ME.

I'eorpadusi: MuHepabl, FOpHbIE TOPO/IbL, MTOJIE3HbIE HCKONIAeMbI€, TOIUIUBO, PECYPCHI.

TexHosorus:: XUMHMUYECKass MPOMBIIUIEHHOCTb, METAJULYprusi, IPOU3BOJACTBO  CTPOMUTEJBHBIX
MaTepHalloB, CEIbCKOX03SHCTBEHHOE TPOU3BOJICTBO, MHUIIEBAs POMBIIIIJICHHOCTh, (hapMalleBTHYecKast
IIPOMBIIIJIEHHOCTD, MPOU3BOJICTBO KOCMETHYECKHUX IIPENapaToB, IMPOU3BOACTBO KOHCTPYKIIMOHHBIX
MaTEpHUAIIOB, AIEKTPOHHAsS POMBIIUIEHHOCTb, HAHOTEXHOJIOT U H.

TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC:



Ne | HanMeHOBaHME PA3JAEIOB U TEM | BOCIUTATEIIbHBIN ekTpo | konuy | [ara Hara Koppe
o/ ACIIeKT HHBIC ecTBO | (naan) (paxm) | xTHPO
(6 pasoenax) obpa3oBa | yacoB BKa
TEJIbHbBIE
pecypchl
Tema 1. IIpeamer | YcranaBinuBarh https://re | 3
OpraHMYeCcKOM XUMHM. Teopus | JOBEpUTEIbHbIE sh.edu.ru
XUMHUYECKOTO CTPOCHHUS | OTHOIIECHUH  Mexay | /
OpPraHWYECKUX COCAMHCHUN YUUTEIeM u
(39) YUCHUKAMH, chem.ms
1. Ilpeomem u 3Hauenue | aKTUBU3AIUU nx | U.su 1 1 Hepens
OpeaHU4ecKol Xumuu II03HABATEJILHOM ceHTAGpA
2.  Cmpyxkmypnas  meopus | NeITEILHOCTH, 1 2 Henens
Op2aHUYeCcKux coeOuHeHull nmoOyX1aTh hemi.nsu CeHTABpA
3. Uzomepusa MIKOJIbHUKOB .ru 1 3Henena
coOMmomaTh Ha ypOKe CeHTAbPA
OOLIeNPUHSTHIE
Tema 2. [penenvuble | gopmbl  mosenenus, | https://re | 2
YTIIEBOJIOPO/IbI — AJIKaHBI npasuna obmenus co | sh.edu.ru
(29) CTapIIMMHK A
1.Ankanwi, (yauTessiMn) u | chem.ms | 1 4nepens
CcmpoeHue,20MON02UYECKULL CBEPCTHUKAMHU; u.su CeHTAbpA
PpA0, uzomepust TIIPUBJIEKaTh 1 1 Hepena
2. Ceoticmea, nonyuenue U | BHIMaHUE hemi.nsu OKTABPSA
NpUMEHEeRHUe AJIKaHoe IIKOJIbHUKOB k| U
Tema 3. HenpenensHble | neHHOCTHOMY https://re | 6
YIIIEBOAOPOIBI: QJIKCHBI, | aCMeKTy  M3y4acMbIX sh.edu.ru
aJIKaJMeHbI, aJKUHBI (6 1) Ha ypoke sBJIeHWHN, | [
1.Ankenur, OpraHu30BbLIBATE 1 2Henens
cmpoenue,20MON02UYECKUU pabory  mereit c | chem.ms OKTAbpA
A0, usomepus coupanbHo 3Hauumoin | U.SU 1
2. Ceoiicmea, nonyuenue u | padopmanuei — 3 Hepens
npumMeHenue aIKeHO8 00CYXIaTh, 1 OKTA6pPA
3.Ankaduenul, BBICKA3bIBATh MHEHHKE; | hemi.nsu
CcmpoeHue,20MON02ULECKULL UCIOJIB30BATh .ru 1 4 Hepena
pA0, uzomepus BOCIUTATEIbHBIE OKTAGPA
4. Ceoucmea, nonyuenue U | BOZMOKHOCTHU 1
npumenenue arKaoueHos COJIEpKaHUS 2 Hepena
S.Ankunet, y4e6GHOro  mpenmera 1 HOAGPA
cmpoenue,20MoN02UYeCKUll uepe3 JEeMOHCTPAIHUIO 3Henena
PO, U30Mepus. IeTsIM IPEMEpPOB HOAGPA
6. Cesoucmea, nonyuenue u | OTBETCTBEHHOIO, 32%“2“”
NnpuMeHernue ajlKuHoe6 T'paXJaHCKOI o pA
Tema 4. ApomMaruueckue | moBeneHus, https://re | 2
yrAeBOAOPOIbI (2 ) TPOSIBIICHUS sh.edu.ru
1. Apenbl, | uenoBeKOIIOOUS ull 1 1Hepens
cmpoeHtue,20MON0SUHeCKUlL 106POCEPAEUHOCTH; chem.ms nekabps
pA0, uzomepus Ccroco0CTBOBATH u.su 1 2 Hepena
2. Ceoticmea, nonyyenue u | IpoHeCCHOHATLHOMY Aekabpsa
npumMeHenue apeHos CaMOOIIPEICTICHUIO hemi.nsu
IIKOJILHUKOB; fu
Tema 5. [IpupoHbIe | uHUIMUPOBATE u | https://re | 2
HUCTOYHUKHU YIIJICBOJOPOAOB U NoJJICPKMUBATh w
ux nepepaborka (2 4) YICCIIeIoBATENbCKYIO U | L 1 3 Hepens
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1.7Ipupoonvie UCMOYHUKU | TIPOCKTHYIO AeKabpn
V211e6000p0008 JIESITEIILHOCTD chem.ms | 1 4Hepens
2.Koumponvnas padboma Nel | NIKOJIBHUKOB; u.su nekabps
«Yanee000poow» (dopmupoBatb "

pa3BUBaTh  HAaBBIKH,

3HaHUSA O 3J0POBOM | hemi.nsu

00pase XKU3HU ru

AKTUBH3UPOBATH

MI03HABATEIBHYIO

AKTUBHOCTH

MIOKa3bIBATh

00ydJaronmMcs:  CBSI3b

peaMeTa ¢ UCTOPHUER

" MIPAKTHICCKUM

MIPUMEHEHUEM B

KU3HH.
Tema 6. Criuptel. @enHon (3 4) | YcraHaBiauBaTh https://re | 3
1. Ilpeoenvuvie oonoamomHule | TOBEPUTEILHBIE sh.edu.ru
cnupmaol OTHOIIEHUH  MexAy | / 1 2Hepens
2. MHozoamommubie cnupmol YYUTEIEM u | chem.ms | 1 AHBapsA
3. @enon YUECHUKAMH, u.su 1 3Hegens

aKTUBU3ALIUN ux | hemi.nsu AHBapA

MOo3HaBaTEIbHOMN ru dHepens

JESATEIbHOCTH; AHBaApPA
Tema 7. ANbIErUIbL. | 106yKaTh https://re | 7
Kapb6oHnoBsie KHUCTIOTBL. | [IIKOJIBHUKOB sh.edu.ru
Cnoxubie 3¢upsl. (7 9) cobmomare Ha ypoke | L 1 1Hepens
1. Anvoecuowt u kemonwl OOIIENPHUHATHIE chem.ms despans
2. Xumuueckue  ceoticmaa, HOPMBI nosenenus, | U-SU 1 2Henens
nojuy4yerue u npumeHerue TpaBUIIa 06]_[_[@1.11/1;[ co ¢EBpaﬂﬂ
anb0e2uoos CTapIIUMH M 1 3Hepena
3. llonamue o KapbOHOBbIX | (yuuTensMH) u| U despana
Kuciomax CBEPCTHHKAMH, 1 3Hepena
4. Xumuueckue  c601UCM6a, | IPUBIEKATH AHBapA
noiyuenue U NpUMEHeHUe | BHUMAaHuE 1 4Hepena
KapOOHOBbIX KUCIOM IKOJIBHUKOB K despans
5. Croorcnvie sghupul LIEHHOCTHOMY 1 1Henensa
6. ZKupei aCIIEKTy  H3y4aeMbIX 1 Mapra
7.KonmponvHnas paboma Ne?2 HAa YpoKe SBJICHHH, f/:\iﬁ:m
Tema 8. YraeBonsi (3 u) OpgaHHSOBHBaTE https://re | 3
1. llonamue 06 yenegooax. paboty - ACTEM € o edu.ru

COLIMANIFHO 3HAYUMOMU
Momnocaxapuowi. I noxo3a HHbOpMaIHeH L 1 3HepenA
2. [{ucaxapuowl. Caxaposa 6 chem.ms |1 MmapTa
3. Ilonucaxapuovl. Kpaxman, OOCYIAATD, | usu 1 1 Hepens
yeTion03a, 2uKozeH BBICKA3bIBAT MHEHHE; | Lo i 0o, anpens

UCIIOJIb30BATh _r JHenens

BOCIIUTATEIbHbIC anpens
Tema 0. Awmpgp, | PO3MOKHOCTH https://re | 3
AmuHOKHCHOTHL. benku (3 1) CONCPAKAHHA sh.edu.ru
1. Tonsmue 06 | YiebHorO  npejmera A 1 3Hepens
azomcodeparcauux yepe3 JEMOHCTPALHIO | cham.ms anpens
opeanuyeckux  coedunenusx. | 2N TIPUMEPOB 1y su 4Hepena
Ao OTBETCTBEHHOTO, hemi.nsu | 1 anpens
2. Amunokuciomoi TPKIAHCKOTO fu 1Hepena
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3. benxu IIOBEICHUS, 1 Mas
Tema 10. [TmacTMacchl. | IPOSIBIICHUS https://re | 2
Kayuyku. Bonokna (2 u) YeJI0BEKOTI00s u | sh.edu.ru
1. Ionumepoillpakmuueckas | 100OpOCEPAECUHOCTH; [ 1 2 Hepens
paboma Ne 1.«Pacnosnasanue | CiocOOCTBOBATH chem.ms mast
niacmmaccy npodeccuoHaibHOMY | U.SU 3Hepena
2. Ionumepnvie | CaMOOIIPENEICHUIO 1 mas
mamepuanvi.lIpakmuueckas IIKOJIBHUKOB; hemi.nsu
paboma Ne 2. «Pacno3nasanue | ”HUIUAPOBATH u|.u
80JIOKOH » HO/IJIEPKUBATH
UCCIIEIOBATENbCKYIO U
MIPOCKTHYIO
JeSITENIbHOCTD
IIKOJILHUKOB;
(dhopmupoBaTh "
pa3BUBaTh  HAaBBIKH,
3HaHMUSI O 3/I0POBOM
00pa3se Ku3HU
AKTUBU3HPOBATH
MM03HABATEIbHYIO
AKTUBHOCTH
MOKa3bIBaTh
00ydJaronuMcst  CBSI3b
npeaMeTa ¢ UCTOpUEH
u MIPaKTUYECKUM
MIPUMEHEHHEM B
KU3HH.
Hrorosast koHTpoJIbHAs paboTa 1 4 wHepens
mas
TEMATHYECKOE IINIAHUPOBAHHUE
11 KJIACC:
No | HauMeHOBaHME Pa3EIOB U TEM | BOCIIUTATEIIbHBIN anekTpo | konuy | Jlata Hara Koppe
1/ acIIeKT HHBIE €CTBO | (maan) (paxm) | xTHPO
(6 pasoenax) oOpa3oBa | yacoB BKa
TeIbHbIC
pecypchl
Tema 1. CrtpoeHue aToMOB. | YCTaHaBIMBATH https://re | 3
[lepuoguueckuii  3akOH U | JOBEpUTEIbHbBIE sh.edu.ru
[Tepuoanueckas CHCTeMa | OTHOIIEHUIA  Mexay | /
XUMUYECKUX dy1eMeHTOoB [I. W. | yuurenem u | chem.ms
Menpeneesa (3 u) YUYEHHUKaMHU, u.su
1. Amompi, MOJIeK)ybl, | aKTUBU3AIUU ux 1 1 Hepensa
gewecmea II03HABATEJILHON hemi.nsu | 1 ceHTAbPA
2. Cmpoenue amoma NeSITeNIbHOCTH; ru 1 2 Hepens
3. Ilepuoouueckuii 3axon /.M. | moOyxaatb ceHTAbpA
Menoeneesa IKOJbHUKOB 3Hepenn
COOIIIOIaTh Ha YPOKE CeHTAGPA
Tema 2. CTpOCHI/IC BEIIECTBA. 06LHerI/IH$ITLIe https://re | 4
Muoroobpasue Bemects (4 4) | mopmel  moseseHus, | sh-edu.ru
1. Xumuueckas cés3o. npasuaa obuenus co | . 1 4nepens
2. Aepecammvie  cOCMOSHUSA chem.ms |1 CeHTAbPA
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gewecmaa.
3. Pacmeopul
4. Dnexmporumuyeckas
ouccoyuayusl.

Tema 3. Xumunueckue peaxuuu
(5 +2q)

1. Vpasnenusa xumuueckux
peaxkyuii u pacuemsl o HUM.

2. VYpaenenus xumuueckux
peaxkyuii u pacuemsl o HUM.

3. Tuoponus.

4.0OxucnumenvHo-
80CCMAHOBUMENbHBIEPEAKYUU.
5. Dnekmponus.
6./Ipakmuueckas paboma Ne
1.Pewienue
Oxcnepumenmanvhvixzaday no
meme «Xumuyeckuepeaxyuuy.
7. Koumponvnaapabomahel.
«Bewecmso.
Xumuueckuepeaxyuuy.

Tema 4. Hemetanmnsr (74)

1. Knaccugpuxayus
Heop2aHu4ecKuxcoeouHeHuil.

2. IIpocmulesewecmea
—HeMemaiiuol.

3. Qusuueckue u xXumuueckue
c80liCMBa HEMemanios

4.
CropocmuXxumuyeckuxpeaxyutl

5. Xumuueckoe pasHnogecue
ughaxmopul, HanezosausIOUUE.
6. Hayunvie
NPUHYUNBLOPSAHUZAYUU
XUMUYECKO2ONPOU3BOOCMEA.
7. Hegmo. Ilpupoonwviii caz
USHEepeemuKa.

Tema 5. Metasibl (8 4)

1. [Ilpocmwie eewecmea —
Memdainwl.

2.  Dusuyeckue
Memainos.

3. Xumuueckue
Memannos

4, Cnaasol.

5. Memanwr 6
Ilonyuenuememannos.
6. Memannypeus.

7. Ilpaxmuueckaspaboma
Ne2.
«Ilonyuenuemeonozoxynopoca

ceolicmea

ceolicmea

npupooe.

CTapIIIMHU
(yuuTensimn) u
CBEPCTHHUKAMU;
MIPUBJICKATH
BHUMaHUE
IITKOJIbHUKOB K
IIEHHOCTHOMY
aCTeKTy  W3Yy4aeMbIX
Ha YypOKE SBJIECHUM,
OpPraHU30BHIBATH
paboty  merei  C
COLMAJIbHO 3HAYMMOMU
nHpopmanuen —
00CyX/1aTh,
BBICKA3bIBATh MHCHHC;
WCI0JIb30BATh
BOCIIMTATEIILHBIC
BO3MOYKHOCTH
COJICpIKaHUS
y4yeOHOro  mpeameTa
gepe3 JIEMOHCTPAIIIO
TETSIM TIPUMEPOB
OTBETCTBEHHOTO,
TPaXKIAHCKOTO
TTOBE/ICHUS,
MIPOSIBIICHUS
YEJIOBEKOTFOOMS u
T0OpOCEPICIHOCTH;
croco0CTBOBaTh
npodeccuoHaTbHOMY
CaMOoOIIpeICTICHUIO
IIKOJIbHUKOB;
UHUIUUPOBATH u
MOJJICPKUBATH
UCCIIEIOBATENbCKYIO U
MPOEKTHYIO
JeSITeNbHOCTD
IIKOJIbHUKOB;
(dhopmupoBaTh u
pa3BUBaTh  HABBIKW,
3HaHHUSI O 3J0POBOM
o0pase XU3HU
aKTUBHU3UPOBATH
MO03HABATEIBHYIO
AKTUBHOCTD
MOKa3bIBATh
oOyyaronumcsi  CBSI3b
npeaMeTa ¢ UCTOpHei

u MMPaKTUYICCKUM
NPpUMCHCHUCM B
KHU3HHU.

u.su 1 1 Hepens
1 OKTA6pA
hemi.nsu 2Hepens
U OKTAbpA
3 Hepgens
OoKTAbpA
https://r | 5+2
esh.edu.r
u/ 1 4 wnepena
chem.ms OKTA6pA
u.su 1 2 Hegens
HOAbpA
hemi.nsu | 1 3Hegens
.ru 1 HOAGPA
dHepens
1 HOAGPA
1 lHepens
nekabpsa
1 2 Hepens
Oekabps
3 Hepens
Oekabps
https://re | 7
sh.edu.ru
[ 1 4nepens
chem.ms neKabps
u.su 1 2Hepens
AHBaps
hemi.nsu | 1 3Hepens
.ru AHBapsA
1 4Hepena
AHBapsA
1 lHepens
deBpans
1 2Hepens
deBpans
1 3Hepens
deBpans
https://re | 8
sh.edu.ru
/ 1 3Hepens
chem.ms AHBapA
u.su 1 4Hepens
deBpans
hemi.nsu | 1 1Henens
.ru mapTa
1 2Hepena
mapTa
1 3Henens
mapTa
1 1 Hepena
anpens

2Hepensn



http://www.chem.msu.su/rus/elibrary/welcome.html#bases
http://www.hemi.nsu.ru/
http://www.hemi.nsu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://www.chem.msu.su/rus/elibrary/welcome.html#bases
http://www.chem.msu.su/rus/elibrary/welcome.html#bases
http://www.hemi.nsu.ru/
http://www.hemi.nsu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://www.chem.msu.su/rus/elibrary/welcome.html#bases
http://www.chem.msu.su/rus/elibrary/welcome.html#bases
http://www.hemi.nsu.ru/
http://www.hemi.nsu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://www.chem.msu.su/rus/elibrary/welcome.html#bases
http://www.chem.msu.su/rus/elibrary/welcome.html#bases
http://www.hemi.nsu.ru/
http://www.hemi.nsu.ru/

», anpens

8. Obobwarwee nosmopernue 3Hegens

nomeme«Heopeanuueckasxumu anpens

a».

Tema 6. XMMHS U )KU3HD https://re

(4 49) sh.edu.ru

1. Xumus nuyu. [ AHepens

Jlexapcmeennviecpeocmea. chem.ms anpens

2. Kocmemuueckue u u.su lHepensa

napgromepnviecpedcmaa. bvim mas

08AAXUMUSL. hemi.nsu 2 Hepens

3. Xumusecenbckomxossicmee fu Mmas

4. Xumussecmpoumenvcmae. 3Hepens
MaA

Wtorosast koHTpoJIbHAs paboTa 4Hepens
MaA

YYEBHO-METOANYECKOE U MATEPUAJIBHO- TEXHUYECKOE OBECIIEYEHUE

MeTOI[I/I‘IeCKP[e MarTrepuaJabl 11 yaneJm:

1.Epemun B. B. Xumusa. 10-11 xn. Meroauueckoe nocooue / B.B. Epemun, A.A. JIpo3znos, 1.B.
Bapranosa. — M.: [Ipoda, 2013.

2.Epemurn B.B. u gp. Ilporpamma kypca xumum mis 8-11 kmaccoB 00meoOpa3oBaTeIbHBIX
yupexaeHuit. — M.:JIpoda, 2009.

3.Ky3pmenko H. E., Epemun B. B. 2500 3anau o xumuu ¢ pemenusimu. — M.: Onukc, 2006.

4.I'muuaka H.JI. O6mas xumus: yaeobnoe nmocoodue / H.JI. I'munaka. — U3n. crep. — M.: Knopyc, 2016.
5.I'muaka H. JI., PabunoBuu B. A., Pyouna X. M. 3amaun u ynpakaenus no oomei xumun. — 2002.

Oobs13aTesibHBIE yYeOHbIe MATEPHAJIbI 1JI51 00yUYAKOIIMXCS
Epemun B. B. Xumusa. 10,11 xmacc. baszoswiii yposens/ B.B. Epemun, H.E. Ky3smenko, B.M.
Tepenun, A.A. [Ipo3nos, B.B. JIyaun. — 2-e u3zn., crepeotun. — M.: Ilpoda, 2019.

DJIeKTPOHHBbIE H HM(POBLIE 00pa3oBaTeIbHbIE PeCypChl:
Mynomumeouiinvle npezeHmayuu.
repetitor.1c.ru"1C: MynsTumMeaua"- penerutop on-line.
Pazmensi: OcHOBBI Teopernueckodt xumuu. Heopranwueckas xumus. OpraHudeckas XUMHS.
ITonroroBka B BY3.
https://infourok.ru
http://himiya-video.com/
https://interneturok.ru/chemistry/

Mamepuanvt 015 KomnviomepHo2o mecmuposdanusi u 015 noo2omosku k I'MA no xumuu:
http://school-collection.edu.ru - Enunas koyutekius nupoBbix 00pa30BaTeIbHBIX PECYPCOB
Sdamgia.ru — oOpa3zoBaTenbHBIN MOPTAI IS TOJATOTOBKU K dK3aMEHAM:

https://sdamgia.ru/

https://soc-ege.sdamgia.ru

https://neznaika.pro

ObpaszosamenvHbie pecypcbl cemu UHmMepHem:

«Enunas xoyutekuus nupoBhIX 00pa3oBaTeIbHBIX pecypcoBy -http://school-collektion.edu/ru
«DenepanbHbBIl HHCTUTYT MEIArorn4ecKuX u3mMepeHuin» - http://www.fipi.ru

«DenepanbHbI IEHTP HHPOPMAIIMOHHBIX 00pa30BaTeIbHBIX pecypcoBy - http:/fcior.edu.ru
https://proshkolu.info —«nexTporHOE IEpHOANYECKOE U3TAHHE



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
http://www.chem.msu.su/rus/elibrary/welcome.html#bases
http://www.chem.msu.su/rus/elibrary/welcome.html#bases
http://www.hemi.nsu.ru/
http://www.hemi.nsu.ru/
http://www.repetitor.1c.ru/online/disp.asp?10;3
https://infourok.ru/
http://himiya-video.com/
https://interneturok.ru/chemistry/
http://school-collection.edu.ru/
https://sdamgia.ru/
https://soc-ege.sdamgia.ru/
https://neznaika.pro/
http://school-collektion.edu/ru
http://www.fipi.ru/
https://proshkolu.info/

college.ru - pazmen "OtkpbiToro koswemka" mo xumuu. On-line tectupoBanue (HE0OX0aMMa
perucrpanus).

school-sector.relarn.ru -  Caiit comepxuT TeKcTOBbie W Trpaduueckue Mmatepuaibl ( School-
sector.relarn.ru ). Bce aTu marepuainsl pa3MenieHsl 1 1o aapecy -informika.ru

Y4ebHoe 000py10BaHME:
1. HoyTOyk.

2. MynpTUMEAUUHBIN TPOEKTOP.
3. [IpoeK1MOHHBIN FKpaH.

4.VluTepakTUBHas JOCKA.


http://college.ru/chemistry/
http://school-sector.relarn.ru/nsm/chemistry/START.html
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://school-sector.relarn.ru/nsm/chemistry/Rus/chemy.html
http://www.informika.ru/text/database/chemy/START.html
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