MUHUCTEPCTBO ITPOCBEIIEHUS POCCUMCKOM ®EJIEPAIIUUA
JenaprameHT o0pa3oBaHusi AIMHHHCTpaluu ropoga ExatepunOypra
YnpasJ/ieHue o0pa3oBaHusi AKaJeMHYE€CKOro paioHna
MyHuuHnaJibHOEe aBTOHOMHOe 0011eo0pa3oBaTe/ibHOE YUpexKAeHHe
cpeansis o0weoOpa3oBaTe/ibHas mKoJa Ne 19

PACCMOTPEHA
[IIMO yuurenei
€CTECTBEHHO-HAy4YHOTO
IHKJIa

[TpoTokom Nel

ot 29 amrycra 2024r.

(MAOY COLI Ne 19)

PABOYASI IPOTPAMMA
(ID 3164890)

yueOHOro npeamera « XuMHUs»

st obyqarouuxest 10 — 11 knaccos

(0a3oBbIi ypOBeHb)

Exarepun0ypr 2024



HOACHUTEJIbBHAS 3AIINCKA

[Iporpamma 1O XWUMUM Ha YPOBHE CpEAHEro o0mero oOpa3oBaHus
pazpaboTaHa Ha OoCHOBe deaepanbHOrO 3akoHa OT 29.12.2012 Ne 273-d3 «O06
oOpazoBanuu B Poccuiickoii denepanmuy, TpeOOBaHUI K pe3ysibTaraM OCBOCHHS
(denepanbHoil  00pa30BaTEILHONH MPOTPaMMBbl  CPEAHEr0 00IIEero 00pa3oBaHUs
(®OIT  COO), mnpencraBaeHHbIX B DenepalbHOM  FOCYJAPCTBEHHOM
oOpazoBarenbHoM ctangapre COO, ¢ yuérom KoHuennuu npenoaaBaHus
y4eOHOro mpeaMera «XuMHs» B 00pa3oBaTeNbHBIX OpraHuM3almsx PoccHiicKon
denepauny, peanM3yOIMMX OCHOBHBIE 00pa3oBaTeNIbHbIE MPOrPaMMBL, W
OCHOBHBIX TIOJIOKEHUH «CTparerud pa3BUTHS BOCIHTaHUS B PocchiicKoi
Oenepaunn Ha nepuoa a0 2025 roma» (Pacnopstkenue IlpaBurenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MoAXOA0B K pa3pabOTKE MPOTrpaMMbl MO XUMHUM, K ONPEACTCHUIO
oOwiei cTpareruu 00y4eHUs, BOCIIMTAHUS M Pa3BUTUsI OOYUYArOLIMXCS CPEICTBAMU
yueOHoro npeameta «Xumus» s 10—11 kimaccoB Ha 0a30BOM yPOBHE COCTABUIIA
KoHuentyanbHele nonokeHuss ®I'OC COO o B3aMMOOOYCIIOBICHHOCTH LIEIIEH,
CoZiepKaHUs, PE3yJbTaToB OOy4YeHWs] W TpeOOBaHWA K YPOBHIO MMOJATOTOBKH
BBIITY CKHAKOB.

XUAMUYECKOE oOpa3oBaHue, NOJTy4aeMoe BBIMTYCKHUKAMH
00meo0pa3oBaTeAbHON  OpraHu3alvK, SBJISETCS HEOThEMJIEMOW YacThlO WX
oOpazoBaHHOCTH. OHO CHOYXKMT 3aBEPLIAOLIAM  3TallOM  peajM3alud  Ha
COOTBETCTBYIOIIEM €My Oa30BOM YPOBHE KIKOYEBBIX LEHHOCTEH, MNPUCYIIAX
LEJIOCTHOW CHCTEME XMMHUYECKOro OOpa3oBaHWs. OTHM LEHHOCTH KacCarTCs
NO3HAHMS 3aKOHOB MPUPOABI, (POPMHUPOBAHKS MUPOBO33PEHUS M OOLICH KYJIBbTYPHI
YeJIOBEKA, A TaKXKE SKOJOTMYECKM OOOCHOBAaHHOTO OTHOILICHUS K CBOEMY
3I0POBBIO M TOPUPOAHON cpene. Peanu3yercs XuMmuyeckoe 0O0pa3oBaHHE
00y4YaronMxcsi Ha YPOBHE CPEIHEro 001Iero oOpa3oBaHus CPEACTBAMUA YUEOHOTO
npeaMeTa «XuUMus», COACPKAHWME M TMOCTPOEHHE KOTOPOTO OMPENCICHBl B
oporpaMMe MO XUMHHM C YY4ETOM CIHCHM(PUKM HAYKA XUMHH, €€ 3HAYCHHS B
NO3HAHUHM TMPUPOJBI U B MATEPUAIBHON KM3HU OOLIECTBA, & TAKXKE C YYETOM
o0mMX [eJeld M OPUHLIMIOB, XapPAKTEPU3YIOUIMX COBPEMEHHOE COCTOSTHHE
CUCTEMBI cpeAHero oduiero odpaszosanus B Poccuiickoit denepanuu.

XUMUsL KaK 3JEMEHT CUCTEMBI €CTECTBEHHBIX HAYK MIPACT OCOOYIO POJib B
COBPEMEHHOW LMBWIIM3ALMH, B CO3IaHWM HOBOM 0a3bl MAaT€pHAIbHON KyJIBTYPBI.
Ona BHOCHUT CBOH BKIaJ B (JOPMHUPOBAHME PALMOHAILHOTO HAYYHOT'O MBILLUICHUS,
B CO3/IaHUE LEIOCTHOTO MPEACTABICHUST 00 OKPY>KAKOIIEM MHUPE KaK O €IUHCTBE
OPUPOJBI M YENIOBEKA, KOTOpoe (POpPMHUPYETCS B XMMHM HA OCHOBE MOHUMAaHMS
BEUICCTBEHHOIO COCTaBa OKPY>KAKOIIET0 MUPA, OCO3HAHWS B3AMMOCBSI3M MEXKIY
CTPOEHHMEM BEILECTB, X CBOMCTBAMH U BO3MOKHBIMH OOJIACTAMHU MPUMEHEHUSI.



TecHO B3aMMOJEHCTBYS C APYTMMHU €CTECTBEHHBIMM HAyKaMHW, XMMHsI CTalla
HEOTHEMJIEMOH YaCThEO MUPOBOM KYJIBTYPbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO
TpyJda W KM3HU KOKAOro ujeHa oOmectBa. COBPEMEHHAas XHMMHsS KaKk Hayka
CO3MJATEIbHAS, KAaK HayKa BBICOKMX TEXHOJIOTWI HAalpaBlIcHA HAa PELICHUE
rI00AMbHBIX  MPOOJEM YCTOWYMBOTO Pa3BUTHs YEJIOBEYECTBA — CHIPHEBOMA,
SHEPreTUUECKOM, MUIIEBOM, SKOIOTMYECKOH 0€30MaCHOCTH U OXPAHBI 310POBBSI.

B coorBerctBUM ¢ OOUIMMH LEMIMA W NPUHLMIIAMHA CPEAHETO OOIIEro
oOpazoBanus coaepkanue npeameta «Xumus» (10—-11 knaccsl, 0a30BbIi ypOBEHB
W3YYCHHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYJIBTYPHYIO MOATOTOBKY
oOyvaromuxcs, HEOOXOJUMYK) WM JJsi  BbIpa0OTKH  MHPOBO33PEHUECKUX
OPUEHTHPOB, YCICIIHOTO BKJIKYECHHS B JKA3Hb COLMYMA, MPOJOJLKEHUS
00pa3oBaHMsl B Pa3JIMYHbIX 00JACTSIX, HE CBSI3AHHBIX HEMOCPEACTBEHHO ¢ XUMHUCH.

CocTaBIMOIIMMU  MIPEAMETa  «XUMUS»  SBISIOTCS  Oa30BBIE KYpChl —
«Oprannueckas xumus» W «OOmas W HEOPraHWYECKas XUMHS», OCHOBHBIM
KOMIOHEHTOM COACPYaHHSI KOTOPBIX SBJISIFOTCS OCHOBBI 0A30BOM HAYKH: CHCTEMA
3HAHWHA MO HEOPraHWYECKOW XMMHH (C BKIIFOUEHUEM 3HAHWIM M3 OOLICH XUMUM) U
OpraHu4yeckor XxuMuu. GOpMHUPOBAHUE NAHHON CUCTEMBI 3HAHWN NPU HU3YYECHUH
npeaMera 00€CHEeYMBACT BO3MOKHOCTh PACCMOTPEHMS BCEr0  MHOTr0ooOpasus
BEUICCTB HA OCHOBE OOLINX MOHSTHIA, 3aKOHOB M TEOPUNA XUMHUH.

Crpyktypa coaepkaHusi KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOPraHWYECKass XUMUs» C(POPMHpOBaAHA B MPOrpaMMe IO XUMHM HA OCHOBE
CUCTEMHOTO TOAXOAa K M3YyYEHUI0 Y4YeOHOro Marepuana W 0OyCJIOBJIEHA
UCTOPUYECCKH  OOOCHOBAHHBIM  Pa3BUTHEM  3HAHWH  HA  ONPEACIIEHHBIX
TEOPETUYECKUX VYPOBHSAX. Tak, B Kypce OpPraHMYeCKOH XHMHH BEIIECCTBA
paccMaTpUBAIOTCA HA YPOBHE KIACCUYECKOW TEOPUU CTPOCHHS OPraHU4eCKHX
COCIMHEHMH, a TakKe Ha YPOBHE CTEPEOXUMHUYECKMX M DBJICKTPOHHBIX
OPEICTABICHUNA O CTPOCHHMHM BewECTB. CBEAcHHS 00 HM3y4acMbIX B Kypce
BEUIECTBAX JAKOTCS B PA3BUTHHM — OT YIJIEBOJOPOAOB 0 CIHOXHBIX OMOJIIOTHUYECKA
AKTUBHBIX COCIMHEHUH. B Kypce OpraHMuYecKOdl XHMHH TMOJYYArOT PA3BUTHE
c(OpMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOLIEr0 00pa30BaHUsl NEPBOHAYAIIBHBIE
NPEICTABICHHAS O XUMHAYECKOHN CBsI3U, KIACCH(PUKALMOHHBIX MPU3HAKAX BEILECTB,
3aBHCUMOCTH CBOMCTB BEHIECTB OT UX CTPOEHUS, 0 XUMUYECCKON PEAKIIUH.

[Ton HOBBIM YIJIOM 3peHUst B NpeaMeTe «XuMus» 0a30BOr0 YPOBHs
pacCcMaTpHUBAETCS M3YUYEHHBI HA YPOBHE OCHOBHOIro o0mmero o0pa3oBaHUs
TEOPETUYECKUI Marepuan M (PAKTONOTMYECKHE CBEIACHHMS O BEIIECTBAX W
XUMHYECKOH peakuuu. Tak, B 4acTHOCTH, B Kypce «OOIas U HEOpraHuyecKas
XUMHS» OOyYarolMMCs MPEAOCTABISAETCS BO3MOYKHOCTH OCO3HATh 3HAYCHHE
NEPUOAMYECKOTO 3aKOHA € OOMIETEOPETUYECKUX W METOMOJIOTHUECKHAX TO3ULIMIA,



ryOXKe TMOHSATh MCTOPUYECKOE W3MEHECHWE (PYHKIMA 3TOro 3akoHa — OT
o0oOmaroniel 10 0OBACHSIOWEH U MPOTHO3ZUPYIOLICH.

Envnas cucrema 3HaHU O BOKHEHIIKMX BELIECTBAX, UX COCTABE, CTPOCHUH,
CBOMCTBAX W MPUMEHCHHM, & TAKXKE O XMMHYECCKHX PEAKUUSAX, X CYIIHOCTH W
3aKOHOMEPHOCTAX MpOTEeKaHus aomnoyHsercs B Kypcax 10 m 11 kiaccos
AJIEMEHTAMHU COAEPKAHUS, WMMECIOIMUMHU KYJIbTYPOJOTUYECKUH W TPHUKIIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT MOHMMAHWIO B3aUMOCBS3M XUMHUH C
JAPYTUMH HAyKaMu, PACKPBIBAIOT €€ POib B MO3HABATEIBHON M MPAKTHYECKON
JESATEIIbHOCTA YENIOBEKA, CHOCOOCTBYIOT BOCHUTAHHUIO YBAKCHHS K MPOLECCY
TBOPYECTBA B OOJIACTU TEOPUM W MPAKTUUYCCKUX MPUIOKEHUI XUMHUHU, TOMOTAOT
BBINTYCKHUKY OPWUEHTUPOBAaTbCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBI3aHHBIX C XUMHEH, KPUTHYECKM OCMBICTUBAThH WH(OPMALUIO U
OPUMEHATH €€ Ui TONOJHEHWs 3HAHWMA, PEIIEHWS WHTEUIEKTYAIbHBIX |
AKCIEPUMEHTAJIBHBIX MCCIEA0BATEIBCKUX 3a1a4. B nenoM conepskanue yueOHOro
npeaMera  «XuUMHUS»  JAHHOTO  YPOBHS  M3YYCHHMsS  OPUEHTUPOBAHO  HAa
(opmMupoBaHue y OOYYAOIMMXCS MHPOBO33PEHUECKOH OCHOBBI JUISl MOHUMAaHMS
¢unococknx MACH, TAKMX KaK: MATCpUAIbHOE €JIMHCTBO HEOPraHUYECKOTO H
OPraHMYECKOTO MHUpPA, OOYCIOBJICHHOCTh CBOMCTB BEIIECTB HMX COCTABOM H
CTPOCHHMEM, TO3HABAEMOCTh NPUPOIHBIX SBICHHNA NYTEM HKCOEPUMEHTAa W
pPELICHUS TPOTUBOPEYM MEXIYy HOBBIMH (DakTaMM M TEOPETHUECKUMHU
OPEINOCBUIKAMH, OCO3HAHUE POJIA XMUMHUH B PELICHUHU SKOJIOTMYECKUX MPOOJIeEM, a
TaKKe MPOOJEM COEPEKEHUS FHEPTETUUECKUX PECYPCOB, CHIPBS, CO3JaHUSI HOBBIX
TEXHOJIOTUI U MATEPHAJIOB.

B nmnnane pemieHus 3ama4 BOCHUTAHMS, Pa3BUTUS M COLMAIIM3ALNAA
o0yvaromuxcsl MPUHATBIE MPOTPpaMMON MO XWMHH TOAXOAbl K ONPEICICHUIO
COJNEP)KAaHUST M TOCTPOCHUs TMpEAMETa MNPEAYyCMaTpPUBAKOT  (POPMHUPOBAHME
YHUBEPCATBHBIX YYEOHBIX JACHCTBHNA, WMEKOMMX Oa30BOE 3HAYCHHUE IS
PA3IMYHBIX BHJOB JACIATEIBHOCTU. pEIICHUsS MpPOOJaEM, TMOWCKA, aHauu3a |
00paboTKn MHpOpMaLUK, HEOOXOAUMBIX JJIsl TPHOOPETEHUS OMbITA TPAKTHYECKOM
U UCCIIECI0BATENIbCKON NEATEIBHOCTH, 3aHUMAIOLICH BaKHOE MECTO B MO3HAHWUU
XUMUH.

B npakthke npenopaBaHus XWMHHA KaK HAa YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHusl, TAK U HA YPOBHE CPEAHET0 OOMIEr0o 00Pa30BaHUs, TPH OMPEACITICHUN
COJICPKATENIBHON XapPAKTEPUCTUKM LEJICH WM3YyYEHUs MPEAMETAa HaNpaBJICHUEM
NEPBOCTENEHHON 3HAYMMOCTH TPAJMLIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOH HAyKHM KakK OOJacTH COBPEMEHHOIO €CTECTBO3HAHUS, MPAKTUYECCKOM
JESATEIIbHOCTA YEJIOBEKA M KaK OJHOTO M3 KOMIIOHCHTOB MHPOBOW KynbTypbl. C
METOIWYECKON TOYKM 3PEHUS TAKOW MOAXOM K OMPENCICHHUIO LEJIEH WU3YYCHHUS
PEIMETA SIBJISIETCS BIIOJHE OMPABIAHHBIM.



CorylacHO JaHHOW TOYKE 3PEHUS TVIABHBIMM LEJSIMU M3YUYEHUS TMPEAMETA
«Xumus» Ha 6a30BoM ypoBHE (10 =11 ki1.) aBasrOTCA:

e (opMUpPOBAaHME CHCTEMBI XUMUYECKMX 3HAHWUHA KAk  BaKHEHIICH
COCTaBJIAIOIIECH €CTECTBEHHO-HAYYHOW KapTUHBI MHpPA, B OCHOBE KOTOPOH
JeKaT KIKOYEBBIE MOHATUS, (YHIAMEHTAIbHBIC 3aKOHBI U TECOPUM XHWMUH,
OCBOCHHE sI3bIKA HAYKH, YCBOCHHE M TMOHUMAHWE CYIIHOCTH AOCTYIHBIX
0000LIEHHIA MHPOBO33PEHUYECKOIO XapaKTePa, O3HAKOMIICHUE C MCTOPHUEH
WX PA3BUTHUS U CTAHOBJICHMS,

o (opMHpOBaHME M Pa3BUTUE MPEACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEUICCTB M XUMHWYECKHX pEaKUWi, HEOOXOOUMBIX [UIsl TPHOOPETEHUS
YMCHHI OpPWUEHTUPOBATBCS B MHUPE BEIIECTB M XUMHYECKHUX SIBJIICHUH,
MMEIOIIMX MECTO B IPAPOJIE, B MPAKTUYECKON U TOBCEAHEBHOM JKU3HMU;

e Pa3BUTUE YMEHUH U CIIOCOOOB NEATENBHOCTH, CBI3aHHBIX C HAOMKOACHAEM U
OOBSICHEHMEM XMMHUYECKOTO OJKCICPUMEHTA, COOIIOACHUEM  IPaBUII
0€30MacHOro OOPAICHHUS C BEIICCTBAMM.

Hapsny ¢ atum, coaeparenbHas XapakTepUCTHKA LENECH U 3a1a9 U3YUYeHUS
NPEeAMETA B TPOrpaMMe 10 XMMHAKA YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMM NMPHUOPHUTETAMHU B CUCTEME CPeaHEro o0uiero oOpasopanus. CeroaHs B
OPENOAABAHMM  XUMUM B OONBIICH CTENEHW  OTAAETCS  MPEANOYTCHUE
NPAKTUYECKOH KOMIIOHEHTE COJACpKaHWsT OOy4YeHWs, OPHECHTHPOBAHHOH Ha
NOJTOTOBKY BBIMMYCKHUKA 001I€00pa30BaTEIbHON OpraHu3alyd, BIAJCIOIIErO HE
HAO0OpOM 3HaHWi, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CHOcoO0aMH W
YMECHHSIMHU AKTUBHOTO MOJIYYCHUS 3HAHWI W MPUMEHEHUS UX B PEAIBHOM >KU3HU
JUTSl PELIEHUS] TPAKTUYECKUX 3a/1a4.

B cBi3n ¢ 3TUM TpM HM3YYEHUM MNPEAMETA «XUMHUS» TOMUHHPYHOLICE
3HAUEHUE MPUOOPETAOT TAKUE LIEIH U 3a]1a4H, KAK:

anantanusi 0Oy4arolKUXCs K YCIOBUSAM JTUHAMUYHO Pa3BUBAKOIIEIOCS MHPA,
(GOpMUPOBAHME  MHTEJUICKTYalbHO  PA3BUTOW  JMYHOCTH, TOTOBOH K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSTEIbHOMY MPUHSATHIO FPAMOTHBIX
pPELIECHUI B KOHKPETHBIX )KM3HEHHBIX CUTYALMSX, CBA3aHHBIX C BEIICCTBAMHU M MX
NPUMECHEHUEM,

(¢opmupoBaHue y OOyYArOHMIMXCS  KIIFOYEBBIX  HABBIKOB  (KIHOYEBBIX
KOMIETEHIMI), UMEIOLUIMX YHUBEPCATBHOE 3HAUYEHWE I PA3IMYHBIX BUAOB
JESATEILHOCTH: PEIIEHUS NPOoOJIeM, MOUCKa, aHanu3a U 00paboTku mH(popManuy,
HEOOXOMUMBIX Ui MPUOOPETEHHS ONbITA JACATEIBHOCTH, KOTOpas 3aHUMACT
BOKHOE MECTO B TIO3HAHWM XUMHH, a TaKKe M OLUCHKH C TNO3ULUHI
AKOJIOTMYECKON O€30MacHOCTH XapaKTepa BIIMSHUS BEHIECTB W XUMHUYECKUX
IPOLIECCOB HA OPraHU3M YEJI0BEKA U TPUPOIHYIO CPENY;



Pa3BUTHE MO3HABATEIBHBIX MHTEPECOB, MHTEIICKTYAJIbHBIX W TBOPYECKUX
CHOCOOHOCTEH 00yHarOIIMXCS: CTOCOOHOCTH CAMOCTOSTENIbHO MPUOOPETaTh HOBBIE
3HAHUS TI0 XUMHUH B COOTBETCTBUM C JKU3HEHHBIMU MOTPEOHOCTAMHU, HCIIOIB30BATh
COBpPEMEHHbIC MH(OPMAIIMOHHBIE TEXHOJOTUM JIJIsl TIOUCKA W aHallu3a yueOHOH u
HAYYHO-MONYJISIPHON MH(POPMALIMKA XUMUYECKOTO COACP KaHUS;

(opMHUPOBAHUE U PA3BUTHE Y OOYUAIOIIMXCS ACCOLMATUBHOIO U JIOTHYECKOTO
MBILLIEHUS], HAOMIOAATENBHOCTH, COOPAHHOCTH, aKKYPATHOCTH, KOTOPbIE 0COOEHHO
HEOOXOJMMBI, B YaCTHOCTH, MPU IJIAHUPOBAHUM U TPOBEACHUM XUMHUYECKOTO
IKCHEPUMEHTA;

BOCIUTAHUE Yy oOydaroumxcsi yOeKIEHHOCTM B  T'yYMaHUCTUYECKOH
HAMPaBJICHHOCTH XWMUHU, €€ BKHONH POJNIM B PELICHUM MIOOATBHBIX MPOOIeM
PaLMOHATIBLHOTO MPUPOAONOIL30BAHMUS, TIOMOJHEHHUS SHEPIETUUECKUX PECYPCOB U
COXPaHEHUs TPUPOJHOTO PABHOBECHS, OCO3HAHMUS HEOOXOIMMOCTH OEPEKHOTO
OTHOLICHHUS K MPUPOAEC U CBOEMY 3/I0POBbIO, a TaKXKe MPUOOPETCHHUs OIbITa
UCMOJIb30BAHUSl TOJMYYEHHBIX 3HAHWUU Uil MPUHATUS TPAMOTHBIX PEUICHUH B
CUTYalIMSX, CBSI3aHHBIX C XUMUUYECKUMHU SIBJICHUSIMH.

B yueOHOM mnaHe cpeaHero oOmero oOpa3oBaHUs MPEAMET «XUMUSD)
0a30BOro ypoBHS BXOJUT B COCTaB MPEAMETHON 00siacTh «ECTECTBEHHO-HAYUHbIC
OPEIMETHI.

OO1wee Ynceno 4acoB, OTBEAEHHBIX JJISl M3YUCHUsI XUMUH, HAa 0a30BOM YPOBHE
cpenHero obmiero odpazoBanus, cocrapisier 68 vyaco: B 10 kiacce — 34 yvaca (1
yac B Heeqo), B 11 kiacce — 34 vaca (1 4ac B HEJIENIO).



COJAEPKAHUE OBYYEHUA
10 KUIACC
OPI'AHNYECKAA XUMUA

Teoperuveckne 0CHOBbI OPraHU4ECKOii XUMHUHN

[TpeaMeT OpraHuYECKO XMMHUK: €€ BOBHUKHOBEHUE, PA3BUTHE U 3HAUYCHUE B
NOJyYEHWH HOBBIX BELIECTB M MaTEpHAIoOB. TeOpusi CTPOCHHS OPraHM4eCKHX
coequHennii A. M. Bytieposa, €€ 0CHOBHBIE IOJIOKEHUS. CTPYKTYPHBIE (POPMYJIBI
OPraHMYECKUX BewecTB. [omonorus, wu3omepus. XHUMHYECKas CBA3b B
OPraHUYECKUX COEAMHECHUSX — OJIMHAPHBIE U KPATHBIC CBSI3H.

[IpencraBnenne o0 Kiaccu(puKaMM OPraHUYECKUX BenlecTB. HOMEHKaTypa
OPraHMYECKUX COCAMHCHUH (CHCTEMATH4ecKasi) W TPHUBHAJBHBIC HA3BaHMs
BOKHEHIINX ITPEACTABUTEIEH KIIACCOB OPraHMYECKUX BEIECTB.

OKCIEPUMEHTATIBHBIE METOABl M3YUYCHMs] BELIECTB W WX MPEBPALICHUN:
O3HAKOMJICHME C oOpa3luamMu OPraHWYECKWX BEUICCTB M MAaTCpUAIIAMH HA WX
OCHOBE, MOJEIIMPOBAHME MOJIEKYJ OPraHWYECKUX BEIIECCTB, HAOMIOJCHUE W
OMUCAHUE JEMOHCTPALIMOHHBIX OMBITOB MO MPEBPALICHAID OPraHUYECKUX BELIECTB
DU HArPEBaHWU (IJIaBICHKE, OOYTITMBAHUE U TOPEHUE).

Yraesopopoasl

AJIKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTUYECKHI psa. MeraH W 3TaH —
OPOCTEHIINE MPEACTABUTENN QAIKAHOB. (PU3WYECKUE W XHMHUUYECKUE CBOMCTBA
(peakumm 3aMelIcHUsT W TOPEHHS), HAXOXKACHHWE B MPUPOJAC, MONYYCHHE W
NPUMEHEHUE.

AJIKEHBI. COCTaB U CTPOCHHUE, TOMOJIOTUUECKUH PSA. DTWIEH W MPOMUIIEH —
OPOCTEHIIME MPEACTABUTENN ATKCHOB. (PU3WYECKUE W XHMHUUYECKUE CBOKCTBA
(peakuMm TUAPUPOBAHUS, TAJOTCHUPOBAHUS, THUIAPATAlMU, OKHUCICHUS U
NOJTUMEPH3ALINN ), TOTYYEHUE U TPUMEHEHHE.

Anxaguensl: Oytaguen-1,3 u meTwiOyragueH-1,3: CTpocHHE, BaKHEHIIHME
XUMHYECKHAE CBOMCTBA (peakuus noaumepu3anuu). [1oJlydeHne CHHTETUYECKOTrO
Kay4yKa U PE3UHBI.

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH Psil. ALETUIICH
— TOPOCTEHIIMA MPEACTABUTENb AJIKWUHOB. COCTaB, CTPOCHHWE, (DU3HYECKUE W
XUMHYECKHE CBOMCTBA (PEAaKUMU TMAPUPOBAHHUS, TaJIOTEHUPOBAHUS, THAPATALINH,
TOPEHHS ), TOJYYEHUE U TPUMEHECHHE.

Apenbl. beH3oi: cocta, cTpocHHE, (PU3NYECKHME W XMMHUYECKHUE CBOWCTBA
(peakumy raJOreHUPOBAHKS U HUTPOBAHUS ), TIOJYYEHUE U MPUMEHEHUE. 10/1yoi:
cocmas,  cmpoenue,  usuyeckue U XUMU4YeCKue  colicmed - (peakyuu
2AN02eHUPOBANUS. U  HUMPOBANUs,), NoiyyeHue u npumenenue. TOKCHYHOCTB



apeHOB. ['eHeTHUecKas CBs3b MEXKIY VYITIEBOAOPOJAAMM, MPUHALISKANUMH K
PA3IAYHBIM KITACCAM.

[TpupoAHbIE WCTOYHHMKH YIJIEBOAOPOAOB. [IpMpoaHBI ra3 W MOMYTHBIE
He(QTsaHbple Ta3bl. Hedth u €€ mpoucxoxkneHue. CrnocoObl nepepaboTKh HEPTH:
NEPETOHKA, KPECKUHI (TCPMUYECKHMA, KAaTalIUTHYECKWW), MHPonu3. [IpoayKTsl
nepepaboTkn HE(PTH, X TPUMEHEHUE B MMPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIi
YroJib X TPOAYKTHI €10 MepepadOTKH.

OKCIEPUMEHTAIIBHBIE METOJBl M3YYEHHs] BEHICCTB M WX MPEBPAILCHUN:
O3HAKOMJICHME C OO0pa3laMM I[J1acTMacC, Kay4yyKOB W PE3WHBI, KOJUICKIIUH
«Hedpte» m  «Yromp», MOACIMPOBAHUE  MOJICKYJ  YITIEBOAOPOAOB M
raJIOr€HONMPOU3BOIHBIX, TPOBEICHUE OPAKTHYECCKON PabOTHI: MOJIYYCHHUE STUIICHA
1 A3YYEHUE €TO CBOMCTB.

PacuérHble 3anaun.

BelunicieHuss 1Mo ypaBHEHMIO XWUMHWYECKOH peakumm (Macchl, 0O0bEMa,
KOJIMYECTBA MCXOJHOIO BEMICCTBA WJIM MPOAYKTA PEAKLMH MO U3BECTHBIM MacCe,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEUIECTB WM MPOAYKTOB PEAKLIVH ).

Kucaopoacoaep:xkammue oprannyeckne coeHHEHUsI

[IpenenvHble OAHOATOMHBIE CHOUPTHL. METAaHON W 3TaHON. CTPOECHUE,
(U3NYECKUE W XMUMHUYECKHE CBOMCTBA (pCakUMM C AKTUBHBIMM METAJJIaMHU,
raJIOT€HOBOJIOPOIAMHU, TOPEHME), MNPUMEHEHHE. BOOOpomHbBIE CBSI3W  MEXAY
MOJIEKYJIAMH CIIMPTOB. J|eHCTBAE METAHOJIA M STAHOJIA HA OPraHU3M YeJIOBEKA.

MHOroarOMHbI€  CHOMPTBHL.  OTWICHTJIMKOJAb W T[JHMLIEPUH.  CTPOEHHUE,
(u3nyeCKue W XMMUYECKME CBOMCTBA (B3aMMOJCHCTBHE CO UICTOYHBIMH
METAJlJIaMM, KaUEeCTBEHHAs PEAKIMs HA MHOTOATOMHBIE ChUpTHI). JleiicTBUE Ha
OpraHm3M 4enoBeka. [[puMeHeHne MIMIEPHHA U STUIICHTJIMKOJISL.

@DeHON: CTPOCHUE MOJIEKYJBI, (U3NYECKUE M XUMUYECKHE CBOWCTBA.
TokcuunocTh QeHona. [Ipumenenue enona.

Anpaeruabl W kemonv..  DOPMAIBICTHI, AUETATBIACTUI.  CTPOECHHE,
(U3NYECKUE U XMMHUYECKHE CBOMCTBA (PEAKUMW OKUCICHHS M BOCCTAHOBJICHMS,
KAUECTBEHHBIC PEAKIIMH ), IOJYUYEHUE U TPUMEHEHHUE.

ONHOOCHOBHBIE TPEACIbHBIE KAapOOHOBBIE KHUCIOTH. MypaBbHHAs U
YKCYCHAasl KHCJIOTBI. CTPOEHHE, (PU3MUECKAE U XMMHUYECKUE CBOWCTBA (CBOMCTBA,
olume Juisl Kjiacca KACIOT, PeaKkus 3TepruUKalim), MOJyYeHUE U TPUMEHEHUE.
CreapuHOBasi W OJIEMHOBAsl KUCJIOTHI KaK MPEICTABUTENN BBICIIMX KapOOHOBBIX
KHACTOT. Mbl1a KaK COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, KX MOIOIIEE ACHCTBHE.

CnoxnHble 3QUpbl Kak MPOM3BOJHBIE KApOOHOBBIX KHUCIOT. ['maponus
COXHBIX 3(upoB. XKupsel. 'naponaus xxupos. [I[pumeHeHue sxupoB. buonornueckas
POJIb SKUPOB.




YrneBoabl:  COCTaB, KilacCHPUKALMs  YIJIEBOAOB  (MOHO-, JU- W
nojucaxapuisl). [ Jr0K03a — MpOCTEHIINI MOHOCAXapHUI. OCOOEHHOCTH CTPOCHUS
MOJIEKYJIBI, (U3NYECKME W XHMHYECKHE CBOMCTBA (B3aUMOJCHCTBHE C
ruapokcuoM meau(ll), okucieHne aMMuayHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OPOKCHHE TJIFOKO3bl), HAXOXKICHUE B MPHUPOJC, NPUMEHEHUE,
ounojornyeckas poJib. @otocuHTe3. DPyKTO3a KaK U30OMEP IITHOKO3BI.

Kpaxman v nennrono3a Kak NpupoAHbIE MOJUMEPBL. CTPOEHHE Kpaxmana U
LEJUTIONO03bl.  DU3NUYECKME W XUMHYECKHE CBOWCTBA Kpaxmana (THApPOJIU3,
KQUEeCTBEHHAS PEAKLIUS C MOJIOM ).

OKCINIEPUMEHTATIBHBIE METOABl M3YYCHHsI BEIICCTB M WX MPEBPALLCHUM:
OPOBEACHUE, HAOMIOACHUE W ONMUCAHWE ACMOHCTPALMOHHBIX OMBITOB. TOPEHUE
CIHUPTOB, KAYECTBCHHBIE PEAKUMU OJHOATOMHBIX CIHMPTOB (OKMCIEHHE 3TaHOJa
okcuaoM Meau(ll)), MHOroaroMHBIX COUPTOB (B3aMMOJECHCTBUE TIIMLIEPHHA C
ruapokcuioMm Meau(1l)), anpaernioB (OKMCICHHE aMMHAYHbIM PaCTBOPOM OKCHJA
cepebpa(l) m ruapoxkcmaom Mmemu(ll), B3ammoneicTBHE Kpaxmalla € HOAOM),
POBEACHHUE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

PacuérHble 3anaun.

BelunicieHuss 1Mo ypaBHEHMIO XWUMHWYECKOH peakumm (Macchl, 0O0bEMa,
KOJIMYECTBA MCXOJHOIO BEMICCTBA WJIM MPOAYKTA PEAKLMH MO U3BECTHBIM MacCe,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEUIECTB WM MPOAYKTOB PEAKLIVH ).

A3OTCOIEP)KAIME OPraHUYECKUE COETMHECHHS.

AMHWHOKHUCIIOTHL KaKk aM(pOTEpHbIE OPraHUYECKUE COEAMHECHUS. DU3NUecKue
Y XAMHYECKUE CBOMCTBA aMUHOKHMCIOT (HA mpUMeEpe TMMuuHa). bronormdeckoe
3HAUYEHUE AMHHOKHCIOT. [lenTu sl

Benku kak npupoaHBIE BBICOKOMOJEKYJSIpHBIC coeAauHeHus. [lepBuunas,
BTOpPUYHAs M TPETHYHAS CTPYKTypa O€IKOB. XWUMHUYECKHE CBOMCTBA OCIKOB:
THIPOJIN3, ACHATYpalsl, KAYECTBEHHBIE PEAKIIMN HA OCIIKH.

OKCINIEPUMEHTATIBHBIE METOABl M3YYCHHsI BEIICCTB M WX MPEBPALLCHUM:
HAOJFOJICHUE W OMUCAHUE JTEMOHCTPALMOHHBIX OMBITOB: JACHATYpanust OCIKOB MPU
HArpeBaHUM, LIBETHBIC PEAKIMU OCITKOB.

BbicokomosiekyisipHbIe COCTUHEHUSI

OCHOBHBIE MOHSATUS XUMUW BBICOKOMOJIEKYJIIPHBIX COCIMHEHHI: MOHOMED,
NOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIECHb MOJIMMEPU3ALUH, CPEAHSS MOJEKYIIIpHAs
macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCIMHEHUN —
NOJTUMEPHA3ALINS U MOJIMKOHICHCALIHSI.

OKCINIEPUMEHTATIBHBIE METOABl M3YYCHHsI BEIICCTB M WX MPEBPALLCHUM:
O3HAKOMJIEHUE C 00pa3liaMH MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MeKnpeaMeTHBIE CBA3H.



Peanuzarus MeKnpeIMETHBIX CBS3CH MPHU M3yUEHUN OPraHMYECKONd XUMHUH B
10 knacce OCYUIECTBISETCS 4Epe3 MCMOJIb30BAHME KaK OOLIUX €CTECTBEHHO-
HAYYHBIX TIOHATHUMN, TaK W TOHATUMN, SBJSIOUIMXCS CUCTEMHBIMU JUISl OTACIBHBIX
OPEIMETOB €CTECTBEHHO-HAYUYHOTO LIUKJIA.

OO111e eCTeCTBEHHO-HAYYHbIC TIOHSTHS: SBJICHUE, HAyYHbIH (PaKT, TUIIOTE3A,
3aKOH, TEOPHS, aHAIN3, CUHTE3, KiacCH(pUKALMS, MEPUOAMYHOCTh, HAOIIOACHUE,
U3MEPEHUE, IKCIEPUMEHT, MOJIETTUPOBAHUE.

duzuka: Marepus, SHEPrusi, Macca, aroM, OJJIEKTPOH, MOJIEKyJa,
DHEPreTUYECKUl yPOBEHb, BELIECTBO, TEIO, OOBEM, arperarHoe COCTOSHHE
BEIECTRA, (PU3MUECKUE BETMUMHBI U €IMHUIIBI X U3MEPEHUSI.

buonorus: knerka, opranusMm, Ouocdepa, OOMEH BEIIECTB B OPraHU3ME,
(oTocHHTE3, OHMOJIOTMYECKA AaKTHBHBIC BelleCcTBAa (OENKH, YIJIEBOABI, >KUPBI,
(bEpMEHTHI).

['eorpadusi: MUHEpasbl, TOPHBIE MOPObI, TOJE3HBIE UCKOMAEMBIE, TOIJIUBO,
peCypCHL.

TexHOoOrMsl: MUIIEBbIE MPOAYKTHI, OCHOBHI PAllMOHAILHOTO MUTAHUS,
MOIOIIIME CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUUECKUE Mpenaparsl, MaTepualibl U3
UCKYCCTBEHHBIX U CHHTETUUECKUX BOJIOKOH.

11 KUIIACC
OBIIAA 1 HEOPTAHUYECKAA XUMUA

Teopernyeckne 0CHOBbI XUMUH

XAMHYECKUI dneMeHT. AToM. Sapo aroma, W30TONBL  OIEKTPOHHAS
000JI0UKa. DHEPreTUYECKUE YPOBHU, NOJAYPOBHU. ATOMHBIE OopOuTan, s-, p-, d-
3neMeHTbl. OCOOEHHOCTH PaCHpelEliCHUsl 3JIEKTPOHOB MO OpOMTAIIM B aromax
AJIEMEHTOB MEPBBIX YETHIPEX NEPUOAOB. DNEKTPOHHAS KOH(PUIypaLKsi aTOMOB.

[Tepuonnuecknii 3aK0oH U llepuoanueckas CUCTEMA XUMUYECKUAX BJIEMEHTOB
J. Y. Menaeneesa. CBsa3b NEPUOAMYECKOTO 3aKOHA M [Ieproanyeckoil cucTeMbl
xumuueckux anemeHtoB J[. M. MenneneeBa ¢ COBpEMEHHON TEOpHEN CTPOCHUSA
aTOMOB. 3aKOHOMEPHOCTA W3MEHEHUS CBOWCTB XHMMHYECKUX DJIEMEHTOB U
00pa3yeMbIX MMM MPOCTBIX W CJHOXHBIX BELICCTB IO TPyMNIaM H MEPHOJAM.
3HAQUYECHHE NEPUOANYECKOTO 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemecTBa. XUMHYECKas CBsI3b. BUABI XHUMWYECKOW CBSI3H
(KOBAJICHTHAsI HEMOJIIPHAS W TOJIAPHAs, WOHHAS, METalTmyeckas). MexaHu3Mbl
0o0pa3oBaHMsl KOBAJICHTHONM XWUMHYECKOH CBsi3W (OOMEHHBII W JOHOPHO-
aKuenTopHeid). BonopomHas cBs3b. BalleHTHOCTB. ONEKTPOOTPULATENBHOCTb.
Crenenpb okucieHus. MOHBL: KATHOHBI M AHUOHBIL.



BemecrBa  MONEKYISPHOTO M HEMOJEKYJSIPHOIO  CTPOCHHMs.  3aKOH
MOCTOSIHCTBA COCTABA BEILECTBA. TUINBI KPUCTALIMYECKUX PEIIETOK. 3aBUCHUMOCTD
CBOMCTBA BEIECTB OT TUITA KPUCTATTAYECKON PEIIETKH.

[TonsaTne 0 mucnepcHbIX cucrteMax. VICTMHHBIE W KOJUIOMIOHBIE PACTBOPSI.
MaccoBas 10JIs1 BELLECTBA B PACTBOPE.

Knaccupukanms HEOPraHnYeCKUX COCIUHECHUM. Howmenxkiarypa
HEOPraHWYECKUX BEUIECTB. ['€HETHMYECKas CBSA3b HEOPraHUYECKUX BEILUECTB,
MPUHAIEKAMMX K PA3JIMYHBIM KJIACCAM.

Xumuyeckas  peakums. Krmaccuukanms — XMMHYECKMX — peakumii B
HEOPraHWYECKON M OPraHMYeCKOH XMMHMH. 3aKOH COXPAHECHHsI MACChl BELIECTB,
3aKOH COXPAHECHMS U MPEBPALLEHUS SHEPTAX NTPH XUMHUYECKUX PEAKLIMSIX.

CKOpoCTh peakuuu, €€ 3aBUCUMOCTh OT Pa3iMuHbIX (pakTopoB. OOpaTHMBIE
peakuuu. XUMHYECKOe paBHOBecue. @DakTOpbl, BIHAIOMIAE HA COCTOSHUE
XUMHAUYECKOTO paBHOBecHs. [Ipunumn Jle [larense.

Onexrponutryeckas aucconuanus. CUibHBIC U clTadbie 3JeKTposuThl. Cpena
BOJHBIX PACTBOPOB BELIECTB. KUCIIAs, HEUTPAJIbHAS, IIETOYHAS.

OKHCIIUTENBEHO-BOCCTAHOBUTEIILHBIE PEAKLUH.

OKCIEPUMEHTAIIBHBIE METOAbl M3YYCHMsI BEIIECTB M WX NPEBPALLCHMIA:
aeMoHcTpanus Tadnun «llepruoaudeckas cUCTeMa XUMUYECKUX 37eMeHTOB JI. .
MenpeneeBa», U3yYeHUE MOJEICH KPUCTATMYECKUX PEIIETOK, HAOMIOACHHE U
OIMMCAHUE JEMOHCTPALMOHHBIX W JTAOOPATOPHBIX OMBITOB (Pa3oKEHUE NEPOKCHIA
BOJOPOJA B MPUCYTCTBUU KaTaau3aropa, ONPeIeIEHAE CPEAbl PACTBOPOB BEILIECTB
C TMOMONIbI0 YHHMBEPCAIBHOIO WHIMKATOpPA, PEAKIUM WOHHOrO OOMEHA),
OPOBEACHUE MPAKTHUECKOH padoThl « BnusiHUE pa3nuuHbIX (PAKTOPOB HA CKOPOCTH
XAMUYECKON PEAKLIANY.

Pacu€TtHbie 3anauu.

Pacuétel 10 ypaBHEHUsSM XMMHMYECKMX pPEakUuid, B TOM  YHUCIE
TEPMOXMMHUYECKUE PACUYETHI, PACUETBl C MCMOJIB30BAHUEM IIOHATHS «MacCOBas
JIOJISL BELIECTBAY.

Heoprannuyeckasi xumust

Hemerayel.  [lonoxkeHue HemMeTtauioB B [lepuoauMyeckoi  CUCTEME
xumudeckux anemeHtoB JI. M. MenaeneeBa 1 0COOCHHOCTU CTPOEHUSI aTOMOB.
OuU3NYEeCKUEe CBOWCTBA HEMETAUIOB. AJIOTPONUS HEMETALIOB (HA NpPUMEPE
KHCJIOPOJa, cepbl, pocdopa u yriiepoaa).

XUMHUYECKUE CBOMCTBA BAXHEHIIMX HEMETAIOB (raJIOr€HOB, CEPBI, a30Ta,
dochopa, yraepoga W KpPEeMHHS) M MX  COCAUHEHWH  (OKCHIOB,
KHACTOPOJICOAEPKAIMX KHCITOT, BOJAOPOAHBIX COCIUHEHUN ).

[IpuMeHeHE BOKHENIITNX HEMETAIUIOB U UX COEIMHEHH.



Merainel. [lonoxeHne mMetauioB B [lepuoandeckoil cHCTEME XUMHUYECKUX
anemeHToB [[. M. MenaeneeBa. OCOOEHHOCTH CTPOCHUSI SJIEKTPOHHBIX 000JIOYEK
aToMOB MeTauioB. O0mue gusnveckre CBOHCTBA MeTauioB. CIUIaBbl METAIIOB.
DNEKTPOXUMHAYECKHUIA Pl HANPSHKEHUI METAIIIIOB.

XHUMHUYECKUE CBOMCTBA BAXKHEHIIMX METAIOB (HATPUM, Kajawil, KajabluWid,
MarHuii, ATFIOMUHUI, [IUHK, XPOM, JKEJI€30, ME/b) U UX COCTMHECHUH.

OOwmme cnocoObl MoayYeHus: MeTAIOB. [IpuMeHeHne MeTaioB B OBITY W
TEXHUKE.

OKCIEPUMEHTAIIBHBIE METOAbl M3YYCHMsI BEIIECTB M WX NPEBPALLCHMIA:
W3YYCHUE KOJUIEKIMM «MeTamibl W CIUIaBbl», 00pa3slOB HEMETAUIOB, PEIICHUE
AKCIECPUMCEHTAJIBHBIX 33]a4, HAONIOJACHHUE W ONMCAHHE JEMOHCTPAUMOHHBIX W
71a00pPaTOPHBIX OMBITOB (B3aMMOJCHCTBUE THAPOKCHAA AIFOMHHHS C PacTBOPAMHU
KHCTIOT U IET0YEH, KAUECTBEHHBIC PEAKIIMN HA KATUOHBI METAIIJIOB).

PacuérHble 3anaun.

Pacuétsl Maccel BewecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJIHMYECTBY
BEUIECTBA, Macce WM O00BEMY OJHOIO W3 YYaCTBYIOIIMX B PEAKLMM BEILECTB,
pacuéTel Macchl (00BbEMA, KOJTMUECTBA BEIICCTBA) MPOAYKTOB PEAKLIMH, ECIIH OJIHO
U3 BELIECTB UMEET ITPHUMECH.

XUMHS U KHU3Hb

Ponb xumMumn B 00€CHEUCHUH SKOJIOTMYECKOM, YHEPrETUUYECKONH W MUIIEBOMR
0€30MacHOCTH, PA3BUTUM MENWUMHBL [IOHATHE O HAyUYHBIX METOAAX MO3HAHMS
BEILIECTB U XUMUYECKUX PEAKLUIA.

[Ipencrapnenunss 00 OOmMX HAYYHBIX OPUHLMIAX MPOMBILIEHHOTO
ITOJTYYEH U BOKHEHIINX BEILECTB.

UenoBek B MHUPE BELIECTB W MATEPHAIOB. BAOKHEWIINE CTPOUTEIBHBIC
MaTepuainbl, KOHCTPYKLUMOHHBIE Marephalibl, KpPacKd, CTEKIIO, KepaMHKa,
MaTepuainbl Ui 3JIEKTPOHUKM, HAHOMATEPHAlbl, OPraHUYECKUE U MUHEPAIIbHBIE
yA0OPEHHUS.

XUMHUsA W 3J0pOBbE YENIOBEKA: MpaBWjla KMCIOJIB30BAHUS JIEKAPCTBEHHBIX
npenaparoB, MpaBuia 0€30MaCHOrO MCIOJIB30BAHMS MPENaparoB ObITOBOM XUMUU
B IIOBCEXHEBHON JKU3HHU.

MeKnpeaMeTHBIE CBA3H.

Peanuzanuss  MEXNPEIMETHBIX  CBSI3€H MpW  HM3ydyeHUM OOWed u
HEOPraHMYeCKOl XUMHUM B 11 Kjacce OCyLIECTBISIETCS YEPE3 MCIIOIB30BAHUE KaK
OOIIMX €CTECTBEHHO-HAYYHBIX TMOHATHA, TaK W MOHATHHA, SIBJISIFOLIAXCS
CUCTEMHBIMH JUTA OTACIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OOwmme eCTECTBEHHO-HAYYHBIC TMOHSATUS. HAYYHBIA (DAKT, TMIOTE3a, 3aKOH,
TEOpUsl, AHAM3, CHHTE3, KilacCu(puKauus, TNEPUOJUYHOCTh, HAOIIOACHHE,
DKCIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHUE, SBIICHUE.



duznka: MaTepus, YHEPTH, Macca, aToM, dJIEKTPOH, MPOTOH, HEUTPOH, MOH,
W30TOI, PaAMOAKTUBHOCTh, MOJICKYJIa, SHEPTETHUYCCKHUI YPOBEHB, BEIIECTBO, TEINO,
00BEM, arperaTHoe COCTOSIHUE BEINECTBA, (PU3MUECKUE BEWYMHBI U CIUHUIBI MX
U3MEPEHUS, CKOPOCTb.

buonorus: kieTka, opraHu3Mm, DJKOcHcCTeMa, Ouocdepa, Makpo- u
MUKPO3JICMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OPraHU3ME.

['eorpadus: MuHEpanbl, TOPHBIE MOPOABI, MOJIE3HBIE UCKOMAEMbIE, TOTIJIMBO,
peCypCHL.

TexXHONOTHS: XUMHUYECKas MPOMBIIIICHHOCTh, METaJUTyPrus, MPOU3BOJCTBO
CTPOUTEILHBIX MAaTEepPHANIOB, CEIBLCKOXO3IWCTBEHHOE MPOU3BOJCTBO, MHUIICBAs
MPOMBIIICHHOCTh,  (hapMalleBTUUECKass  MPOMBINIJICHHOCTh,  MPOW3BOIACTBO
KOCMETHYECKUX TPernapaToB, TMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTepHalioB,
3NEKTPOHHAS MPOMBIIIIEHHOCTD, HAHOTEXHOJIOTHH.



[JIAHUPYEMBIE PE3VJIBTATBI OCBOEHMA [TPOI'PAMMBI 110 XMMHWHU
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ysibTaTaM OCBOCHUS
OOyYarOUIMMHUCS MPOrpaMM CPEIHEro oOmEro oOpa3oBaHus (JTUYHOCTHBIM,
METANPEAMETHBIM M MPEeAMETHBIM). HayuHo-meToamueckoi OCHOBOW  AJis
Pa3pabOTKKM TUIAHUPYEMBIX PE3YJIBTaTOB OCBOCHHUS MPOTrpaMM CPEIHETO OOIIETO
00pa3oBaHMusl SABJIICTCA CUCTEMHO-AEITELHOCTHBIN MOAXOI.

B cooTBeTCTBHHM € CHCTEMHO-AEITEILHOCTHBIM TOAXOAOM B CTPYKTYpPE
JMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS MpEaMETa «XHMHS» HA YPOBHE CPEIHETO
o0mero o0pa3oBaHusl BbIICIECHBI CACAYIOMIAE COCTABISIONIUE:

OCO3HAHWE OOYYAIOIUMUCS POCCUHCKONW TPAKIAHCKOW WIACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSATEIIBHOCTH W CAMOOIPEACTICHHIO;

HAIAYME MOTUBALMU K O0YYCHHUIO,

LIEJICHAMTPABJICHHOE PAa3BUTHE BHYTPEHHHUX YOECKICHUNA JTUYHOCTH HA OCHOBE
KJTFOUEBBIX LIEHHOCTEH M MCTOPUYECKUX TPaauLuii 0a30BOH HAYKA XUMHH,

TFOTOBHOCTh M CIOCOOHOCTH OOYYaroIUXCs PYKOBOJICTBOBATHCS B CBOCH
JESATEIbHOCTA LICHHOCTHO-CMBICIIOBBIMA YCTAHOBKAMM, MPUCYLIUMM LETOCTHON
CUCTEME XMMHYECKOTO O0Pa30BaHMsI,

HAIAYUE MPABOCO3HAHUS SKOJIOTMUYECKON KYJIbTYPHl U CIOCOOHOCTH CTABHUTH
LEJIA U CTPOUTH KU3HECHHBIE TJIAHBI.

JIMYHOCTHBIE PE3YJIBTATBI OCBOCHHS MpeAMETa «XHUMHS» JOCTUTaOTCI B
€AMHCTBE Y4YeOHOM M BOCHOUTATEIBHONW JEATEIBHOCTH B COOTBETCTBHH C
I'YMaHUCTHYECCKHUMH, COLIMOKYJIBTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH LIEHHOCTIMH
U WJCAIaMH POCCHICKOr0 TPa)KAAHCKOrO OOLIECTBA, MPUHATHIMM B OOLIECTBE
HOpMaMu W  TPaBWIAMH  TIOBEJIEHUS, CHOCOOCTBYIOIIMMH  IMPOLECCAM
CaMOIIO3HAHMUS, CAMOPA3BUTHUST W HPABCTBCHHOTO CTAHOBJICHHS JUYHOCTH
00y4JaroImxcsl.

JIMYHOCTHBIE ~ pE3yJIbTaThl OCBOCHMS MPEeAMETa «XHUMHS»  OTPaKaroT
Cc()OPMUPOBAHHOCTh ONBITA TMO3HABATEILHOM W TPAKTHYECKOH JAEITEIBbHOCTH
oOyvaromuxcs Mo peajin3alid TPUHATHIX B OOLIECTBE LEHHOCTEH, B TOM YHCJIE B
YaCTH:

1) rpa:kIaHCKOro BOCIIMTAHUSL:

0CO3HaHUs1 O0YYAOIMIMMHUCS CBOUX KOHCTUTYLIMOHHBIX MPAB U 00SI3aHHOCTEH,
YB)KCHHS K 3aKOHY M MPABONOPSAIKY;

NPEICTABICHUAS O COLMAJBHBIX HOPMAax M MPAaBHJIAX MEKIMYHOCTHBIX
OTHOILICHUH B KOJIJIEKTUBE;



TFOTOBHOCTM K COBMECTHOH TBOPYECKOH NEATENBHOCTH NPH CO3AAHUHU
YUEOHBIX MPOEKTOB, PEIICHWM YUYEOHBIX M TO3HABATEIILHBIX 3a7a4, BBIMOJTHCHUN
XUMHYECKHAX SKCTIEPUMEHTOB;

CHOCOOHOCTH MOHMUMAaThb W NPHHMMATh MOTHBBI, HAMEPEHUS, JIOTHKY W
apryMEHThI IPYTUX NP aHAIHM3€E PA3JIMYHbIX BUIOB YUEOHOH NEATENBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA

LHEHHOCTHOTO OTHOWIEHWUST K WCTOPUYECKOMY MW HAYYHOMY HACJIEIUIO
OTEUYECTBEHHON XUMUH,

YBOKCHHsI K TMPOLIECCY TBOPUYECTBA B OONACTH TEOPUM W TMPAKTUUYECKOTO
OPUMEHEHUS XWMHWHM, OCO3HAHMs TOTO, YTO AOCTHKCHHS HAYKH €CTh PE3YyJIbTaT
JUIATENBHBIX ~ HAOMOJCHUH, KPOMOTJIMBBIX  SKCICPUMEHTAIBHBIX  MOUCKOB,
NOCTOSTHHOT'O TPYJa YYCHBIX U IPAKTUKOB,

WMHTEPECA M TO3HABATEIBHBIX MOTHMBOB B TOJYYEHWHM M MOCIEIYIOMIEM
aHaJM3e MHQOpPMALMKA O MEPEAOBBIX NTOCTHKEHUSX COBPEMEHHOW OTEYECTBEHHOM
XUMWH,

3) AyXOBHO-HPABCTBEHHOT0 BOCIIHTAHUSI:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MOBEACHHS,

CHOCOOHOCTH OLICHUBATh CUTYAlLlMH, CBI3aHHBIC C XUMUYECKUMU SIBJICHUSMH,
Y IPUHHAMATh OCO3HAHHBIE PEUICHMSI, OPHEHTUPYSACh HA MOPAJbHO-HPABCTBEHHBIC
HOPMBI A IEHHOCTH,

TFOTOBHOCTH OLICHMBATh CBOE MOBEJCHUE W TMOCTYNKH CBOMX TOBAPMILEH C
NO3ULMI HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHWE TMOCJEACTBUH 3THUX
NOCTYIKOB,

4) popmMupoBaHus KYJIbTYPbI 310POBbSI:

NOHMMAHWS UEHHOCTEH 310pOBOro MW 0Oe30macHoro o0pa3a >KW3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOLICHUS K COOCTBEHHOMY (PHM3MUYECKOMY W
NCUXUYECKOMY 3I0POBBIO;

coOro/icHUs TpaBuil O€30MacHOro OOpalieHusi C BEUIECTBAMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM AEATEIBLHOCTH,

NOHAMAHWUS UEHHOCTM TPaBHJ WHAWBHIYAJLHOTO M  KOJUIEKTUBHOIO
0€30MacHOro MOBEACHHS B CUTYalMX, YTPOKAOMIMX 3A0POBBIO U KU3HH JIFOACH;

OCO3HAHUS TOCTEACTBANA W HEMPUATUS BPEIHBIX NMPUBBIYECK (yHNOTPEOICHUS
AJIKOT0J15, HAPKOTHKOB, KYPEHHS ),

S) Tpya0BOIro BOCIIMTAHMSL:

KOMMYHUKAaTUBHOW  KOMIETEHTHOCTH B Y4eOHO-MCCIEA0BATEIBCKOM
JESATENIbHOCTH, OOIIECTBEHHO TIOJIE3HOM, TBOPYECKOM W  APYyrHX BHAAX
JESATEbHOCTH,

YCTAHOBKM HAa AaKTUBHOE YYacTHE€ B PCIICHUM NPAKTHYECKHAX 33]a4
COLIMAJTBHON HAMPABJICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI),



MHTEPECA K MPAKTHYECKOMY M3YUYECHHIO MPOQECCH Pa3MYHOrO poja, B TOM
YHCJIE HA OCHOBE MPUMEHEHMSI MPEAMETHBIX 3HAHUN IO XUMUH,

YBOKEHHS K TPY Ly, JIFOAAM TPYyJIa U pPe3yJIbTaraM TPYAOBO# AEATENBHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPDY HMHAMBHIYAJIbHOH TPacKTOPHUH
oOpazoBanus, Oyayuieii mpodeccun u peanuzanud COOCTBEHHBIX KU3HCHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTENH K XMMUH, HHTEPECOB U
noTpeOHOCTEH 001IECTBA,;

6) SK0JIOTHYECKOT0 BOCIIUTAHUS :

SKOJIOTHYECKH LENIECO00PA3HOr0 OTHOLIEHUS K MPHPOJEC, KaK HCTOYHHMKY
CYILLECTBOBAHMS KM3HHU HA 3EMJIE,

NOHMMAaHUS TJIO0AJBPHOTO XapakTepa SKOJIOTMYECKHX MPOOJEM, BIUSHUS
SKOHOMHYECKUX MPOLIECCOB HA COCTOSIHUE TPUPOIHOM M COLIMATIBHON CPEIbI,

OCO3HAaHUS HEOOXOAMMOCTH MCHOJb30BAHUS JOCTHXKEHUN XUMHH JJIs
PELIEHUS BOMPOCOB PALIMOHAIBHOTO TPUPOIONOIB30BAHUS,

AKTUBHOTO HENPUATHS ACHUCTBHUI, TMPUHOCIAIIMX BpPEed OKPYKArOLIEH
OPUPOJHOM Cpele, YMEHMs MPOTHO3WPOBATH HEOJArOMPHUITHBIE 3KOJOTUYECKUE
NOCTIEACTBHS MPEANPUHUMAECMBIX IEACTBUI U MPEAOTBPALLATH UX;

HAJIAYMS PA3BUTOTO SKOJIOTMYECKOrO MBILUIEHHUS, 3KOJIOTUYECKOH KYJIBTYPHI,
OTbITA JESATEIIBHOCTH 3KOJIOTHYECKOH HAMPABJIEHHOCTH, YMCHHS
PYKOBOJCTBOBATbECA MUMH B ITO3HABATEIBHOW, KOMMYHHMKATUBHOW M COLMAIBLHOMN
NPAKTUKE, CHOCOOHOCTM M YMEHUST AaKTUBHO NPOTHUBOCTOSATH HICOJOTHUU
xemopooun,

7) HEHHOCTH HAYYHOI0 MO3HAHUSI:

Cc()OPMUPOBAHHOCTH MHWPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH W OOINECTBEHHON MPAKTHUKM;

NOHAMAHWS CNEUM(PUKM XWMWUM KaK HayKH, OCO3HaHHMs €€ poiu B
(OPMUPOBAHMU PALMOHATBHOIO HAYYHOIO MBILLIEHHUS, CO3[aHWU LEIOCTHOTO
NPEICTABICHUS 00 OKPYXaroLIeM MHUPE KaK O €IUHCTBE MPUPOJBI M YEJIOBEKA, B
NO3HAHUHM TPUPOJIHBIX 3aKOHOMEPHOCTEH M PEIIEHUM NTPOOJIEM COXPaHEHUS
NPUPOTHOTO PABHOBECHS,

yOSXKAEHHOCTH B 0COOOH 3HAYMMOCTH XWMHH JJIi  COBPEMEHHOM
UUBUIM3ALMKA. B €€ TyMaHMCTHYECKON HAMpaBICHHOCTH M BAXHOH POJH B
CO3/IaHMW HOBOH 0a3bl MaTepUAIBHON KYJBTYPBI, PELIEHUH TNIOOATBHBIX MPOOIeEM
YCTOMYHABOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOW, DHEPreTUYECCKON, MUAIIEBON U
AKOJIOTHYECKON O€30MaCHOCTH, B Pa3BUTHH MEIWLMHBI, OOCCICYEHUH YCJIOBHM
YCIEIIHOTO TPyJa M JKOJOTMYECKH KOM(OPTHON S>KM3HM KaXIOr0 YJICHA
0011IeCTBA,

€CTECTBCHHO-HAYYHOH TPAMOTHOCTH: MMOHUMAaHHMS CYIIHOCTH METOJAOB
NO3HAHMS, UCIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaxX, CIOCOOHOCTHM MCHOJb30BaTh



NOJTy4aEMbIC 3HAHUS U AHAIHM3Aa U OOBSICHEHUS SIBJIICHUI OKPY>KAKOIIEro MUPA U
OPOUCXOASIINX B HEM U3MEHECHUH, YMEHUS IeJaTh 0O0CHOBAHHBIE 3AKJIFOUCHUS HA
OCHOBE HAy4yHbIX (AKTOB M MMEIOUIMXCA JAHHBIX C LEIbI0 TOTYUYCHHS
JOCTOBEPHBIX BBIBOJIOB,;

CHOCOOHOCTH CAMOCTOSTENIBHO HKCIOJIB30BATh XUMUYECKHE 3HAHUS s
peteHust npodJIEM B peallbHBIX )KU3HEHHBIX CUTYalUsIX;

UHTEPECA K O3HAHUIO U HCCIIEI0BATEIBCKON AEATENBHOCTH,

FOTOBHOCTH W CIIOCOOHOCTM K  HENPEPHIBHOMY  OOpa3oBaHUID U
caM000pa30BaHUI0, K AKTUBHOMY TIOJYYEHWIO HOBBIX 3HAHWWA 10 XHMHH B
COOTBETCTBUM C KU3HEHHBIMU MOTPEOHOCTSMU;

UHTEpeCa K OCOOEHHOCTIM TPYJa B PA3IMUHBIX c(epax MpoQecCHOHANBHOM

JNEATENBHOCTH.
METAIIPEAMETHBIE PE3YJIBTATDBI

MeTanpeaMeTHBIE PE3yAbTAThl OCBOCHHS YUEOHOrO MpeAMeETa « XUMHUS» HA
YPOBHE CPEAHETO 00UIEro 00pa30BaAHUS BKJIIOYAIOT;

3HaUUMble g (OPMHUPOBAHHMS ~ MHUPOBO33PEHHS  OOy4YarOIIUXCS
MEXIUCUUIUIMHAPHBIC (MEKIPEAMETHBIE) OOLIEHAYYHBIE TOHATHUS, OTPAKAKOLINE
LEJIOCTHOCTh HAYYHOH KApTUHBI MUpPa W COCUU(PHUKY METOJOB MMO3HAHMS,
UCIOJb3YEMBIX B €CTECTBEHHBIX HayKaxX (MarepHsi, BEIICCTBO, SHEPIHsl, SBJICHUE,
IPOLECC, CHCTEMA, HAYUHBIA (PAKT, MPUHLNI, THIOTE3a, 3AKOHOMEPHOCTD, 3aKOH,
TEOpUsl, UCCIEAOBAHUE, HAOTIOACHHUE, U3MEPEHUE, SKCIIEPUMEHT U APYTHUE);

YHHUBEPCAJIbHBIC YU€OHBbIC NEHCTBUs (NTO3HABATEIIbHBIC, KOMMYHUKATHUBHBIE,

PETYJIATUBHBIE), 00ecneYnBaroOIIne (opmupoBaHue (YHKLIMOHATIBHOM
IPaMOTHOCTH M COLIMAITEHOM KOMIIETEHIIMN O0YYarOMIMXCS,
CHOCOOHOCTB oOyyaromuxcs MCIOJIb30BATh OCBOCHHBIC

MEXIACUUIIIMHAPHBIC, MUPOBO33PCHYECKNE 3HAHUS M YHUBEPCAJIbHBIE YUCOHBIC
JEACTBHS B ITIO3HABATEIILHON W COLUATIBHON IIPAKTHKE.

MeranpeaMeTHBIE PeE3YAbTAaThl OTPAKAOT OBJIAJICHUE YHUBEPCAIBHBIMHU
Y4€OHBIMA  TO3HABATCIbHBIMM, KOMMYHUKATHBHBIMU W PEryJISTUBHBIMA
JEUCTBUASIMH.

OBaanenue YHUBEpPCAJIbHbIMH y4eOHbIMHU MO3HABATEIbHBIMH
JAeCTBUAIMM:

1) 6Ga3oBbIe JOrHYECKUE NACHCTBHUS:

CaMOCTOSTENbHO  (OPMYJIMPOBaTh M aKTyaIM3UPOBaTh  MPOOJEMY,
BCECTOPOHHE €€ pacCMaTpuBaTh,

ONPENCIATh LENN JEATEIBHOCTH, 3aJaBas MNapaMeTpel W KPUTEPUHA HX
JOCTIDKEHUSA, COOTHOCHTE PE3YJIBTATHI AEATEIFHOCTH € MIOCTABICHHBIMU LIEJISIMU,

WCIIONIB30BAaTh IIPA OCBOCHUW 3HAHWM HPUEMBI JIOTMYECKOTO MBIMIJICHAS —
BBIJICIIATE XapPaKTEPHBIE MPU3HAKKW MOHATHA W YCTAHABIMBATH WX B3aWUMOCBS3b,



MCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHS U1 OOBSICHEHHUS OTACIBHBIX (PAKTOB U
SIBIICHUI,

BbIOMpATh OCHOBAaHWS M KPUTCPUM [  KJIaCCH(PUKANMU BEIICCTB U
XAMWYECKUX PEAKLINIA,

YCTAHABIIMBATHL MPUYMHHO-CIECACTBEHHBIE CBS3M MEXKIY HW3y4YacMbIMH
SBJICHUSIMU,

CTPOUTH JIOTUYECKUE PACCYKACHUA (MHAYKTHBHBIE, ACIAYKTUBHBIC, IIO
AQHAJIOTHMN), BBIABIIATH 3aKOHOMEPHOCTH W TPOTHBOPEYMS] B PACCMATPUBACMBIX
SBJICHUSX, (POPMYJIMPOBATH BHIBOABI M 3AKITHOUCHMUS,

OPUMEHATH B MPOLIECCE MO3HAHUS, UCIOJIB3YEMbIE B XUMHHA CHMBOJIMYECKHAE
(3HAKOBBIE ) MOJIEH, MPEOOPA3OBBIBATh MOJCTBHBIC TPEICTABICHHS — XUMHYECKUAN
3HAK (CMMBOJI) DJIEMEHTA, XUMHUYecKas (POpPMyJia, YPABHEHHUE XUMUYECCKOMN
pPEAKIMM — MPH PEIICHUM Y4YEOHBIX MO3HABATEJBHBIX W MPAKTUYECCKUX 3ajad,
NPUMEHATHh HA3BAHHBIE MOJACIBHBIC MPEACTABICHUS ISl BBISIBICHUS XapPAKTEPHBIX
NPU3HAKOB M3YYAEMBIX BEIICCTB U XMMHUYECKHAX PEAKLIUN.

2) 0a30BbIC HCCJICIOBATEILCKHE ICHCTBHS:

BJIQJICTh OCHOBAMHM METOJOB HAYYHOI'O MO3HAHWS BEUIECTB U XUMUYECKHX
peaKuii;

(opMyUpPOBaTh LENH U 33]1a4H1 UCCIIEN0BAHUS, UCIIOIB30BATh MMOCTABICHHBIE
U CaMOCTOATENBHO C(OPMYTUPOBAHHBIE BOMPOCHI B KAueCTBE WHCTPYMEHTA
NO3HAHWS W OCHOBBI JUIs (POPMHUPOBAHMS TUHOTE3BI MO MPOBEPKE MPABHILHOCTH
BBICKA3bIBAEMBIX CYKIACHHUIA,

BIQJICTh HABBIKAMH CAMOCTOSITEJIbHOTO TUIAHMPOBAHMS W MPOBEACHUS
YUYEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOMIOIaTh 32 XOJA0M
OPOLECCa, CAMOCTOSATENBHO MPOrHO3MPOBATh €ro Pe3yJsbTar, (OopMyaupOBaATH
0000IIEHHS W BBIBOABI OTHOCUTENILHO TOCTOBEPHOCTH PE3YJIbTATOB HCCIEA0BAHUS,
COCTaBJATh OOOCHOBAHHBINA OTUET O MPOACIAHHOM padoTe;

npuoOpeTaTh ONBIT YYEHWYECKOW HWCCIENOBATENIbCKOW W MPOEKTHOM
JESATEIILHOCTH, TPOSBIATH CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
NOUCKY METOJOB PEIICHUS NPAKTHYECKHUX 337a4, NPUMEHEHUIO Pa3IMYHbIX
METOJI0B IMO3HAHUSI.

3) pabora ¢ undopmanueii:

OPUEHTHPOBATBCS B PA3JIMYHBIX HCTOYHWMKAX WH(poOpManmu (HAYy4HO-
NOMYJISIpHAsE JIUTEpaTypa XHMHUYECKOTO COJCP)KAHHWS, CIOPABOYHBIC MMOCOOMS,
pecypcbl MIHTEpHETA), aHATM3UPOBAaTh WH(OPMALMIO PA3IUYHBIX BUAOB U (hopm
PEICTABICHNUS, KPUTHUYECKH OLICHUBATh eé JOCTOBEPHOCTD "
HENPOTUBOPEUYUBOCTB,



(opMyMpoBaTh 3aMPOChl U MPUMEHATh PA3TUYHBIE METOJbI MPH MOUCKE U
orOope wHpoOpManuu, HEOOXOAUMOW [UIsl BBIMOJHEHHS YYEOHBIX 3a1ady
ONpeACICHHOTO TUIIA,

npuoOOpETaTh ONBIT MCHOJB30BaHUS HMH(MOPMALMOHHO-KOMMYHUKATABHBIX
TEXHOJIOTHIA U PA3JIMYHBIX MTOUCKOBBIX CUCTEM,

CaMOCTOSITEIbHO ~ BBIOMPATh  ONTUMAIBbHYKO  (OPMY  MPEACTABIICHUS
uH(popManuu (CXeMbl, TpaduKh, AMarpaMmbl, TAOIHIIBI, PUCYHKH U IPYTHE),

UCIOJb30BaTh HAYYHBIA $3BIK B KayecTBE CcpeAcTBa Mnpu paboTe ¢
XUMHYECKOH MHQPOpMAUUE: NPUMEHATh MEXKNPEAMETHbIE ((PU3NYECKUE U
MaTEMATHYECKHE) 3HAKA U CUMBOJIBL, (POPMYJIbI, a0OPEBAATY PBI, HOMEHKIATYPY;

UCIOJB30BaTh W NPeoOpPa30OBbIBATh 3HAKOBO-CHMBOJMYECKHE CPEACTBA
HATJIAHOCTH.

OgyageHne yHUBEPCAJbHBIMA KOMMYHHKATHBHBIMH JeHCTBUSIMM:

3a/1aBaTh BOMPOCHI MO CYHIECTBY OOCYKIAEMOW TEMBI B XOJC AUAJIOTA W/ WIH
JUCKYCCHUHW,  BBICKa3bIBaTh  WIEH, (POPMYIUMPOBATH  CBOM  NPEAJIOKEHUS
OTHOCHTEJILHO BBITIOJTHEHUS MPEITOKEHHOM 3a1a4;

BBICTYNIATh C MPE3CHTAUMEN Pe3yJbTAaTOB MO3HABATEIBHON JESTEIBHOCTH,
MOJIYYEHHBIX CAMOCTOSITENIbHO MJTH COBMECTHO CO CBEPCTHUKAMH MPH BBIMTOJIHEHUT
XUMHYECKOTO SKCIEPUMEHTA, NTPAKTHUYECCKONW pabOThl MO MCCIIEIOBAHUIO CBOWCTB
M3yYaEcMbIX BELIECTB, pealn3auun y4eOHOTO MpoeKTa U (POPMYJIMPOBATh BBIBOIBI
o pe3yabTaraM MPOBEAEHHBIX MCCICAOBAHUNA MYTEM COIIACOBAHMS MO3ULMIA B
X0J1¢ 00CYKACHUS 1 OOMEHA MHEHUSIMH.

OgiageHne YHUBEPCAJbHBIMHA PEryiSTHBHBIMH JeiCTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBIATh CBOK) MO3HABATEIIBHYIO
JESATENIbHOCTh, ONpeAcss €€ [eNu M 3aJadd, KOHTPOJIMPOBaTh W MO MeEpe
HEOOXOMMOCTH KOPPEKTUPOBATh MpealaracMblii  aJirOpuT™M  AEHCTBUI  mpH
BBITIOJTHCHMHA YYE€OHBIX M MCCICAOBATEIbCKUX 3a7a4y, BblOMparh HauboJiee
3¢ PeKkTHBHBIA C€MOCOO WX PEHICHHS C YYETOM [MOJIYYCHHS HOBBIX 3HAHHWHA O
BEUICCTBAX U XUMUUYECCKUX PEAKIUSX,

OCYILECTBIISATE CAMOKOHTPOJIb CBOEH ACATEIIBHOCTA HA OCHOBE CaMOAHAIN3a
Y CaMOOILICHKH.

HPEAMETHBIE PE3YJIBTATDBI

10 KVIACC

[IpenMeTHBIC pE3YJIBTATBI  OCBOCHMS Kypca «OpraHuyeckas XUMHS)
OTPAXKaroT:

c(hOPMUPOBAHHOCTh  MPEACTABICHUM O XMMMYECKOH  COCTaBJISIFOUICH
€CTECTBEHHO-HAYYHON KApTUHBI MHpa, POJIA XWMHUHA B TO3HAHWM SBJICHUMN



OpUpPOIbl, B  (POPMHPOBAHMM MBILUICHUS W KYJbTYPbl JIAYHOCTH, €&
(PYHKIMOHAIBHON TPAMOTHOCTH, HEOOXOIMMOM [Tl PELICHUS MPAKTHYECCKUX 33124
Y 3KOJOTMYECKH OOOCHOBAHHOTO OTHOINEHUS K CBOEMY 30POBBIO M MPUPOAHOMN
cpene;

BJIAJICHAE  CHUCTEMON  XWUMHUYECKHUX  3HAHWI, KOTOpass  BKJIKOYAET:
OCHOBOIOJIATAOINNE TOHATUS (XMMHYECKHANA JJIEMEHT, aTOM, OJJICKTPOHHAs
000JI04Ka aTOMa, MOJIEKYJIA, BAICHTHOCTb, 3JIEKTPOOTPULATEIBHOCTh, XUMUYECKast
CBsI3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpalEHHAs), MOJIb, MOJISTpPHAs
Macca, MOJIAPHBIA OOBEM, YIJIEPOAHBIA CKeNeT, (PyHKUMOHAIBbHAS TPYIINA,
panuKan, U30MEPHs, U30MEPbI, TOMOJIOTUYECKUI P, TOMOJIOTH, YTIEBOIOPOIBI,
KHACTIOPO M a30TCOAEP KAIIME COCAUHEHMs, MOHOMED, MOJHMMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COCAMHEHHUS ), TEOPUU W 3aKOHBI (TEOPHS CTPOCHUS
oprannyeckux BemecTB A. M. ByTnepoBa, 3akOH COXPaHEHHUS MACCHI BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJMYECKHI S3bIK XWMHWHU, MHUPOBO33PCHUYECKUE 3HAHWS,
JeKale B OCHOBE MOHUMAHWS MPUYAHHOCTH W CUCTEMHOCTH XUMHYECKHX
SABJICHUH, (PAKTOIOTUYECKUE CBEACHUS O CBOWCTBAX, COCTAaBE, IMOJNYUYCHUH W
0€30MacHOM HMCIOJIb30BAHUM BAKHEHIIMX OPraHUYECKUX BEIICCTB B OBITY H
MPAKTUYECKOHN ACATEIBHOCTH YETTOBEKA,

c()OPMUPOBAHHOCTh YMEHHW BBISIBIIATh XAPAKTEPHBIE MPU3HAKKA TMOHSTHUH,
YCTAHABJIMBATh MX B3aMMOCBS3b, UCIOJB30BATH COOTBETCTBYIOIINE TOHATUS TPU
OIMKCAaHUM COCTABA, CTPOCHUS U MPEBPALICHUH OPraHUYECKUX COCTUHEHMIA,

c()OPMUPOBAHHOCTh YMEHHI HCMOIb30BaTh XUMHYECKYIO CHUMBOJIMKY IS
COCTaBJICHUSI MOJIEKYJSPHBIX W CTPYKTYPHBIX (Pa3BEPHYTOH, COKpaLIEHHON )
(GOpMysT OpPraHMYECKMX BEIICCTB W YPAaBHEHUM XMMUYECKMX PEaKLUid,
W3rOTABIIMBATh MOJECIH MOJIEKYJ OPraHMYeCKMX BEIIECTB AJI MILTIOCTPALMM MX
XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHMUS,

c()OPMUPOBAHHOCTh YMEHWI YCTAHABIMBATH MPHHAJIC)KHOCTh HM3YUYEHHBIX
OPraHMYECKUX BEIIECTB MO WX COCTABY M CTPOCHHIO K ONPEACIEHHOMY
KJIACCy/TPynne COeAMHEHUH (YIJIEBOJOPOABI, KHCIOPOA M a30TCOJAECPKalIHe
COCIMHEHMSI, BBICOKOMOJICKYJISIPDHBIE COEAMHCHWsS), 1aBaTh MM HAa3BaHWs [0
cucremarnyeckoil HomeHknarype (IUPAC), a taxke NpuBOAWTH TPUBHAIBHBIE
HA3BaHWs OTACIBHBIX OPraHUYECKWX BEIICCTB (ITWIICH, NPONWICH, AUECTHIICH,
ATWJICHIJIKONb, TIIMUEPUH, (PEHOJ, (POpMaAbACTHA, AlCTAIbIACTUI, MypPaBbHHAS
KHCJIOTa, YKCYCHAsl KHCJIOTA, OJIEMHOBAS KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TITFOK034,
(dpyKTO3a, KpaxmaJ, LEJIII0J103a, TJUIUH );

C()OPMUPOBAHHOCTh YMEHMS ONPEIENSTh BUIAbl XMMHYECKOH CBSI3U B
OPraHUYECKUX COCAMHECHUAX (OAMHAPHBIC U KPaTHBIE),



C()OPMUPOBAHHOCTh YMEHUSI TPHUMEHSTH MOJIOKECHHUS TEOPUM CTPOCHUS
oprannyeckux BemectB A. M. BytnepoBa anst 0ObsICHEHHS 3aBUCUMOCTH CBOMCTB
BEUIECTB OT MX COCTABA U CTPOCHMSI, 3aKOH COXPAHEHMS MACCHI BEILIECTB,

Cc(OPMUPOBAHHOCTh ~ YMEHHH  XapakTEpHU30BaThb  COCTaB, CTPOCHHE,
(U3NYECKUE W XMMHYECKUE CBOMCTBA THMHWYHBIX MPEACTABUTENCH Pa3TUUYHbBIX
KJJACCOB OPraHMYECKUX BEINECTB (METAH, 3TaH, STWICH, MPOMWIEH, ALECTHIICH,
Oyraguen-1,3, metunOyragueH-1,3, O€H30, METaHOJ, 3TAHOJ, ATUJICHIJIMKOJIb,
DIIMUEPHAH, (EHOJ, alueTaIbJICIH, MyPaBbUHAS W YKCYCHAas KWCJIOTHI, TJIFOKO3a,
KpaxmaJ, UEJUTIII03a, aMUHOYKCYCHAs KACI0Ta), WILTIOCTPUPOBATh TEHETHUECKYHO
CBS3b MEXKIY HMMHM YPaBHEHUSIMM COOTBETCTBYIOIIMX XMMHUYECKHX PEAKLMHA C
UCIOJIb30BAHUEM CTPYKTYPHBIX (OPMYIT;

c()OPMUPOBAHHOCTh YMEHHMSI XapaKTEPU30BaTh HCTOYHUKH YIII€BOJAOPOIHOTO
ChIpbsi (HE(Th, MNPUPOAHBIA Ta3, Yrojb), CHOCOOBI WX MEPepPadOTKH H
MPAKTUYECKOE MPUMEHEHUE POAYKTOB NEPepabOTKH;

C()OPMUPOBAHHOCTh YMEHUW TMPOBOJUTH BBIYACICHUS MO XUMHUYECKUM
YPaBHEHUSAM (MacChl, 00BbEMA, KOIMYECTBA MCXOJHOTO BEIIESCTBA MM MPOAYKTa
PEAKIMKM MO HW3BECTHBIM Macce, O0BbEMY, KOJMYECTBY OIHOIO M3 HMCXOIHBIX
BEUICCTB MU MPOJYKTOB PEAKLIUN ),

c(hOPMUPOBAHHOCTL YMEHMH BJIAJIETh CUCTEMOW 3HAHWU 00 OCHOBHBIX
METOJAX HAYYHOrO MO3HAHWS, UCIIOJIb3YEMBIX B XUMHUHW MPU U3YUYECHUHU BELICCTB U
XUMUYECKUX SIBJICHUHA (HAOMIOACHHUE, U3MEPEHUE, SKCIEPUMEHT, MOACIIMPOBAHUE),
UCIOJb30BaTh CHCTEMHBIE XUMUYECCKHE 3HAHWSA JUIs TPUHIATHS PEIICHUH B
KOHKPETHBIX JKM3HEHHBIX CHTYallMsX, CBSI3aHHBIX C BEHOIECTBAMH MW HX
NPUMECHEHUEM,

c(OPMUPOBAHHOCTh YMEHH COONIOAATH MPABKJIA MOJIB30BAHUS XUMHYECKON
NOoCyJI0i M JTabopaTOpHBIM OOOPYJOBAHUEM, a TAKXKE MpaBHiia OOpallEHUs C
BEUICCTBAMM B COOTBETCTBHHM C WHCTPYKUMSMHU MO BBINOJHEHUIO JIAOOPATOPHBIX
XUMHYECKUX OIBITOB;

C()OPMUPOBAHHOCTh YMEHWI TMJAHUPOBAaTh M BBINOJHATH XUMWYECKUH
AKCIEPUMEHT (ITPEBPALLCHHS OPraHUYECCKUX BELICCTB MMPU HATPEBAHUM, TTOTYUYECHHE
ATHJIICHA W M3YyYEHUE €r0 CBOWCTB, KAYECTBEHHBIC PEAKIMH OPraHu4eCKUX
BEUICCTB, JcHATypauus OCNKOB MPHU HArpeBaHWM, LBETHBIC PEaKLUH OCIIKOB) B
COOTBETCTBMM C NPABWJIAMM TEXHUKM O€30MaCHOCTH TpH OOpallleHuu C
BCIIECTBAMM M Ja0OPaTOPHBIM  O0OPYJOBAHUEM, NPEACTABIATh PE3YJIbTAThI
XUMHYECKOTO JKCIEPUMEHTa B (OpPME 3alKMCH YPAaBHEHHH COOTBETCTBYIOLIMX
peakuuii 1 GopMyIHMPOBATH BEIBOABI HA OCHOBE 3THUX PE3YJIbTATOB,

C()OPMUPOBAHHOCTh YMEHUH KPUTHYECKM AHAIM3HPOBATH XUMHUYECKYHO
UH(POPMALIMIO, TONYYAaEMYK) M3 Pa3HbBIX HMCTOYHMKOB (CPEACTBA MAaCCOBOW
uH(popmanmu, MHTEpHET 1 ApyTUX),



c(hOPMUPOBAHHOCTL ~ YMEHHMU  COOMIOAATh  MpaBWja  DKOJOTHYECKH
LEIECO00PA3HOr0 MOBEACHUST B OBITY W TPYJAOBOH NEITEIBHOCTH B IEISIX
COXPaHEHHUsS CBOETO 370POBbS M OKPY’KAIOIIEH MPUPOTHON CPenIbl, OCO3HABATh
OMAacHOCTh BO3JCHCTBUS HA JKUBBIC OPraHW3MBI OMPEACIEHHBIX OPTaHMYECKUX
BEIIECTB, TOHMMAas cMbIca mokazarens T1/IK, moscHATh Ha mpuMepax CHocOoObI
YMCHBIIICHUST W TPEAOTBpAICHUS WX BPEAHOTO BO3ACHCTBUS HA OpraHu3M
YeIIOBEKa;

JUI OOYyYaromIMXCcs ¢ OTPAHUYCHHBIMM BO3MOKHOCTSMH 370POBbS. YMEHHE
NPUMEHSATH 3HaHWUS 00 OCHOBHBIX JOCTYMHBIX METOAAX IMO3HAHWS BEIIECTB M
XUMHUYECKUX SBJICHMIA,

JUISL  clenbix H - cnaOoBUIAIMMX OO0yYaromUXCsi: YMEHHUE WCHOJIb30BaTh
pelibepHO-TOUYCUHYI0 cuCcTeMy 00Oo3HaueHuil JI. bpaitng ajig 3anucu XuMUUYECKUX

dbopmy.
11 KJIACC

[IpenmeTHBIE pe3yabTaThl OCBOCHUS Kypca «OOmas u HeopraHudeckas
XUMUS» OTPAXKAFOT:

c(hOPMUPOBAHHOCTh  MPEACTABICHUN: O XUMHUYECKOHW  COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KApTUHBI MHPA, POJIM XUMHUU B T[O3HAHWUU SBJICHUH
OpupoAbl, B  (OPMUPOBAHWUM  MBINUICHUS W KYJBTYPbl JIMYHOCTH, €€
(OYHKIIMOHAIBHOW IPAMOTHOCTH, HEOOXOIMMOM JUTS PEUICHUS TPAKTUUYECKUX 3a]1a4
U SKOJIOTHYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY 3JI0POBBIO M MPUPOIHOMN
cpene;

BJIAJICHAE  CHUCTEMOW  XMMHUYECKHX  3HAHWIN, KOTOpass  BKIIFOYAET:
OCHOBOITOJIATAOIINE MOHATUS (XMMUYECKUH DJIEMEHT, aroM, M30Tom, S-, p-, d-
AJICKTPOHHBIE OPOWUTA M aTOMOB, HWOH, MOJICKYJa, MOJib, MOJIIPHBIM O0O0BEM,
BAJICHTHOCTh, 3JICKTPOOTPULATEIIBHOCTh, CTENEHb OKUCIICHUS, XUMUYECKAs CBSI3b
(KOBaJICHTHAs, MOHHASI, METAIJIMYECKAsl, BOJOPOIHAS ), KPUCTALIMYECKAsT PEIIETKA,
TANBl  XUMHUYECKUX  PEAKUUi, PacTBOpP, DJICKTPOIUTHI,  HEIIEKTPOJIUTHIL,
BJIEKTPOJIMTHYECKAsA JAUCCOLMALMS, OKHUCIUTENL, BOCCTAHOBUTEIb, CKOPOCTH
XUMUYECKON pEaKIMu, XUMUYECKOE PABHOBECUE), TCOPUM M 3aKOHBI (TEopus
BJIEKTPOJIMTUYECKON nucconumanuu, nepuoanyeckuit 3axkon /. M. Menaeneena,
3aKOH COXPAHEHMSI MACChl BELLUECTB, 3aKOH COXPAHCHUS W MPEBPALLCHUS SHEPTUU
NPy XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJMYECCKUN SI3bIK XUMUMH,
MHUPOBO33PEHUYECKUE 3HAHUS, JICSKAIIUE B OCHOBE IMOHUMAHUS NPUYUHHOCTU WU
CUCTEMHOCTH XUMUYECKUX SIBJICHUH, (PAKTOJIOTMYECKUE CBEJECHUS O CBOMCTBAX,
COCTAaBE, MOJIYYCHUH U O€30MaCHOM MCMOJIb30BAHUM BAYKHEHIINX HEOPTraHUYECKUX
BEIIECTB B OBITY U MPAKTUYECKOUN NCITEIILHOCTH YEJIOBEKA,



c()OPMUPOBAHHOCTh YMEHHW BBISIBIIATh XAPAKTEPHBIE MPU3HAKKA TMOHSTHUH,
YCTaHABJIMBATh WX B3aUMOCBSA3b, UCIIOJIB30BATh COOTBETCTBYIOIIUE MOHATUSA IPU
ONMUCAHWUN HEOPraHWYECKHUX BEIIECTB U UX MPEBPALLICHUI;

c()OPMUPOBAHHOCTh YMEHHI HCMOIb30BaTh XUMHYECKYIO CHUMBOJIMKY IS
cocrtapneHuss (OpPMYJT BEHIECTB M  YPaBHEHUH  XMMWYECKMX  PEaKLMUH,
cucremarnueckyro HomeHknarypy (IUPAC) u TpuBHanbHble Ha3BaHUs OTACIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbIi ra3, YIVICKHCIbIA ra3, aMMHakK, raméHas
W3BECTh, HETAIEHAS U3BECTh, MATHEBAS COJIA, MUPUT U IPYTHE),

c()OPMUPOBAHHOCTh YMEHUH OMPEIEIISITh BAJICHTHOCTh U CTENIEHb OKUCICHUS
XUMHAYECKUX JJIEMEHTOB B COCAMHEHUAX PA3JIMYHOrO COCTABa, BUA XMUMHYECKOMN
CBSI3M (KOBAJICHTHAsI, MOHHAs, METAJUIMYECKAs, BOAOPOJAHAS) B COCAMHEHMSIX, THI
KPUCTAUIMYECKOH PEIETKM KOHKPETHOIO BEIIECTBA (ATOMHAS, MOJIEKYJISIPHAS,
WOHHAs, METAUIMYECKAS ), XaPAKTEP CPEAbl B BOJHBIX PACTBOPAX HEOPraHMYECKHUX
COCIMHECHU,

c()OPMUPOBAHHOCTH YMEHUN YCTaHAaBJIMBATh MPUHAIE)KHOCTD
HEOPraHWYECKUX BEIIECTB MO HMX COCTaBY K ONPEACIEHHOMY KIACCY/TpyIme
COCIMHEHMI (ITPOCTHIE BEMIECTBA — METAIBI M HEMETAJIJIBI, OKCUBI, OCHOBaHUS,
KHACTIOTHI, aM(POTEPHBIE TUAPOKCUABI, COJIH ),

c(POPMUPOBAHHOCTh YMEHH PACKPBIBATH CMBICI IEPUOJAAYECKOTO 3aKoHA JI.
H. Menaeneera u IEMOHCTPHPOBATH €M0 CUCTEMATHZHPYIOLIY0, OOBICHUTEIBHY O
Y TIPOTHOCTHYECKYIO (DYHKIUH;

C()OPMUPOBAHHOCTh YMEHHMI XapaKTEPU30BaThb SJIEKTPOHHOE CTPOCHUE
aTOMOB XMUMHWYECKHUX JNeMEHTOB 14 mnepuonoB Ilepuoanveckoil CHUCTEMBI
xumudeckux syeMeHtoB JI. M. MeHneneeBa, ucnoyib3ysl MOHATHS «S-, p-, d-
AJIEKTPOHHBIE opouTtanmy, «3HEPreTHYECKUE VPOBHUY, OOBSCHATH
3aKOHOMEPHOCTH M3MEHEHUs CBONCTB XMMHUYECKUX DJIEMEHTOB U UX COCAWUHEHUM
o nepuoaam u rpynnam [lepuoanueckoit CUCTEMBI XUMUYECKHUX 3JIEMEHTOB []. U.
Menaeneena,

Cc()OPMUPOBAHHOCTh ~YMEHUH  XapaKTepu30BaTh (OMUCHIBATH)  OOLIME
XUMHAYECKHE CBOMCTBA HEOPraHMYECKHUX  BEIUECTB  PA3/IMYHBIX  KIIACCOB,
MOATBEPIKAATE CYLIECTBOBAHUE T'€HETUYECKON CBA3M MEXKIY HEOPraHWYECKUMU
BEILIECTBAMH C IMOMOLIBI0 YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUI;

c()OPMUPOBAHHOCTh YMEHUS KJIACCH(PUIMPOBATH XUMHUYECKHE PEAKLIUHU IO
PA3IMYHBIM TPHU3HAKAM (YMCIYy W COCTaBY PEArMpyrOLIMX BEUIECTB, TETUIOBOMY
3(hdeKkTy peakunmu, U3MEHEHUIO CTEMEHEH OKHUCIICHUS 3JIEMEHTOB, 00paTUMOCTH
PEAKIMH, YYACTHIO KaTaIn3aTopa),

c()OPMUPOBAHHOCTh YMEHHI COCTABIATh YPABHEHHS PEaAKLUil pa3iMYHbIX
TUIOB, TIOJTHBIE M COKPALIEHHBIE YPABHCHHSI PEAKIMI MOHHOTO 0OMEHA, YUUTHIBAS
VCJIOBHSA, ITPH KOTOPBIX 3TH PEAKLUU UAYT 0 KOHLA,



c(OPMHUPOBAHHOCTL YMEHHUI MPOBOAUTH PEAKIMH, MOATBEPKIAIOLIUE
KQYeCTBEHHBI COCTaB pa3jIMUYHBIX HEOPraHWYECKUX BEILIECTB, paclO3HABATh
OMNBITHBIM MYTEM MOHBI, MPUCYTCTBYIOLIME B BOJHBIX PACTBOPAX HEOPraHUYECKHUX
BEIIIECTB,;

c(OPMHUPOBAHHOCTh ~YMEHMH  pacKpbIBaThb CYIIHOCTb  OKUCIMTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIMNA MOCPEACTBOM COCTABICHHMSI SJICKTPOHHOTO OajiaHca
JTHAX PEaKIN;

c(OPMHUPOBAHHOCTh YMEHUH OOBSICHITH 3aBUCUMOCTh CKOPOCTH XUMHUUECKOM
PeaKIMU OT PA3IUUHBIX (PAKTOPOB; XapaAKTEP CMEIIECHUS XUMUUYECKOTO PAaBHOBECHSI
B 3aBUCUMOCTH OT BHEIIHETO Bo3AekcTBus (mpunuun Jle [llarensbe);

c(OPMHUPOBAHHOCTh YMEHUI XapaKTepU30BaTh XUMUYECKHE MPOLECCHI,
JeKallMe B OCHOBE MPOMBIIIJICHHOTO MOJYUYEHUS] CEPHON KUCIIOTHI, aMMHUaKa, a
TaKke C(POPMUPOBAHHOCTH MPEACTABICHUI 00 OOIIMX HAYUYHBIX MPUHIMNAX U
AKOJIOTMYECKUX MPOOIIEMaX XMMUYECKOTO TIPOU3BO/ICTRA,

c(OPMHUPOBAHHOCTL YMEHHUI MPOBOAUTH BBIYMCIEHHS C MCIOJIb30BAHUEM
MOHSATHUST «MAaccoBasi J10Jis BEIIECTBA B PAaCTBOPE», OOBEMHBIX OTHOILIEHHWHA Tra30B
0P XUMUYECKMX PEAKLMSIX, MACChl BEUIECTBA WK 00BEMA ra30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, MACCE€ WJIM 0OBEMY OJTHOTO M3 YUACTBYIOLIMX B pEaKIMU
BEIIECTB, TEIJIOBOr0 3(PQeKTa peakii Ha OCHOBE 3aKOHOB COXPAHEHMS MAaCChl
BEIIECTB, MPEBPALICHUS U COXPAHCHUSI SHEPT UM,

c(OpPMHUPOBAHHOCTb YMEHMM COOIIOIATH TTPaBUIIA TOJIB30BAHUS XUMUUECKOM
NoCyJI0il M JTabopaToOpHbIM OOOPYJOBAHUEM, a TaKKE MpaBWjia OOpalICHUs C
BEIIECTBAMHU B COOTBETCTBMU C MHCTPYKLUSMH IO BBINOJHEHUIO JTAOOPATOPHBIX
XUMUYECKHUX OTBITOB,;

c(OPMHUPOBAHHOCTh YMEHHWI I[UIAHUPOBATH W  BBIMOJHATH XUMHUYECKHI
AKCHEPUMEHT (Pa3NIo’KEHUE MEPOKCUIa BOAOPOAA B MPUCYTCTBUM KaTaiu3aropa,
OMpPENEIICHUE CPEeIbl PACTBOPOB BEHIECTB C TOMOILNBI0  YHUBEPCATBHOTO
WHIMKATOPA, BJIMSHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUECKOW peakiuu,
PEAKIMM MOHHOTO OOMEHA, KAQUECTBEHHBIC PEAKUMM Ha cyib(ar-, kapOoHaT- U
XJIOPU/I-aHUOHBI, HA KAaTMOH aMMOHHUS, PELUICHUE HKCIEPUMEHTAIBHBIX 33ay MO
Temam «MeTajuibly U «HemeTauibl») B COOTBETCTBMM C TpaBUJIaMU TEXHUKH
0e30MacHOCTH MpH OOpAllCHUH C BEIIECTBAMH W JIAOOPaTOPHBIM 000PYAOBAHUEM,
OPEACTaBIATh PE3YJbTaThl XUMHUYECKOTO JKCIEpPUMEHTa B (OpMe 3amucu
YPaBHEHUI COOTBETCTBYIOLIMX peakiuii U (GopMyIMpoBaTh BHIBOJbI HAa OCHOBE
ATUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUI KPUTHUYECKH aHATU3UPOBATh XUMHUYECKYIO
WHPOPMALMIO, TOJYYAEMYK M3 Pa3HBIX MCTOYHHKOB (CPEICTBA MAaCCOBOM
KOMMYHUKaIMK, MTHTEpHET U IPYyTrux);



c(hOPMUPOBAHHOCTL ~ YMEHHMU  COOMIOAATh  MpaBWja  DKOJOTHYECKH
LEJNECO00Pa3HOr0 MOBEACHUS B OBITY M TPYAOBOH JEATENBHOCTH B LEISX
COXPAHEHUsSI CBOETO 3J0POBbS M OKPY’KAKOIWIEH MPUPOJHONW Cpeibl, OCO3HABATH
OIMACHOCTh BO3/ICHCTBHS HA KUBBIE OPraHU3Mbl ONPEICIEHHBIX BEIIECTB, MOHUMAs
cmbicn mokazarens [1/IK, mosicHAT, HA TpuUMepax CnocoObl YMEHBIICHUS W
NPEIOTBPALIEHHS UX BPEIHOTO BO3ACHCTBHS HA OPraHU3M UYEJIOBEKA,

Ui 00yYarOMIMXCS ¢ OTPAHUYEHHBIMA BO3MOKHOCTSMH 3J0POBbS. YMECHHE
OPUMEHATH 3HAHWS 00 OCHOBHBIX JOCTYIHBIX METOAAX IMO3HAHUS BEIICCTB W
XUMHUYECKUX SIBJICHMIA,

JUISL  clenbix H - cnaOoBUIAIMMX OO0yYaromUXCsi: YMEHHUE WCHOJIb30BaTh
pelibepHO-TOUYCUHYI0 cuCcTeMy 00Oo3HaueHuil JI. bpaitng ajig 3anucu XuMUUYECKUX

dbopmy.



TEMATHYECKOE INTAHUPOBAHMHE (1 gac)
10 KUIACC

HaumeHoBaHue pa3aesioB U TeM

KoanuyecTBO 4acos

DneKkTpoHHbIe (HH(poBbIE)

Ne n/m Kontpoabnsie | IlpakTnueckue
MPOrpamMMmbl Bcero o0pa3oBaTejibHbIE pecypchl
padoTbI padoTbI
Pasznen 1. TeopeTnueckue 0CHOBbI OPraHM4Y€CKOH XMMHH
http://him. Iseptember.ru Enunas
koJutekuus LIOP: Tlpenmernas
KOJUTEKLUSA « XUMUSDY
. http://school-
[Ipenmver opraHn4ecKON XUMHUH. . . .
collection.edu.ru/collection/chemistry
1.1 Teopust cTpOeHUsT OpraHUIECKUX 3
. EcrecTBenHO-Hay4HbBIE
coenunennit A. M. bytneposa
SKCrIepuMeHThl: XxumMusi. Kosnmekius
Poccniickoro
001eo0pa3oBaTeIbHOrO MopTaia
Hroro no pazneny 3
Paspea 2. Yraesonopoabt
https://resh.edu.ru/ - Poccutickas
21 [IpenenbHbIE YTI€BOAOPOIBI — 5 3JIEKTPOHHAS IIKOJA
' AJTKAHbI www.hemi.nsu.ru — «OCHOBBI
xumum» (MHTepHET-y4eOHNK)
29 HenpenenpHble yrieBogopOIbL: 6 ! https://resh.edu.ru/ - Poccuiickas
' AJIKEHBI, AJIKaJUEHBI, aJTKUHBI 3JIEKTPOHHAS IIKOJA
www.hemi.nsu.ru — «OcHOBBI
23 ApomaTtudeckue yrieBoa0pObI 2

xumum» (MHTepHET-y4eOHNK)




24

IIpuponHble HCTOUHUKU
yTJIEBOOPOAOB U UX HepepadoTka

https://resh.edu.ru/ - Poccutickas
3JIEKTPOHHAS IIKOJIA

Hroro no pazneny

13

Pa3nen 3. Kuciiopoacoagep:kamue opraHniecKue coeInHeHHs

https://resh.edu.ru/ - Poccutickas

3.1 Cruptel. @eHon 3
3JIEKTPOHHAS IIKOJA
Anbaerunst. KapGOHOBBIE KUCIIOTHL. www hemi.nsu.ru — «OcHoBb!
32 CoskHbIE S UpDI 7 xumum» (MHTepHET-y4eOHNK)
https://resh.edu.ru/ - Poccuiickas
33 Yraesoabl 3 P
3JIEKTPOHHAS IIKOJA
Hroro no pazneny 13

Pasnen 4. A3oTcoaepxaine opraHu4ecKHe coeIHHEeHUs

https://resh.edu.ru/ - Poccutickas
3JIEKTPOHHAS IIKOJIA

4.1 AMUHBI. AMUHOKHCIIOTBL. benku 3 )
www.hemi.nsu.ru — «OCHOBBI
xumum» (MHTepHET-y4eOHNK)
Hroro no pazneny 3
Paspea S. Beicokomo/IeKy IsIpHBIE COEAUHEHUS
https://resh.edu.ru/ - Poccutickas
5.1 IInactmaccel. Kayuyku. Bonokna 2 BHeKTpOHH,aﬂ Hroa
www.hemi.nsu.ru — «OCHOBBI
xumum» (MHTepHET-y4eOHNK)
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10O 34

I[TPOTPAMME




11 KITACC (1 gac)

KonnuyectBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3aesioB U TeM (uudposbie)
Ne n/m Konrtpoabubie | IIpakTHueckue
NPOrpamMmslI Bcero o0pa3oBaTe/bHbIE
padoTbI padoTbI
pecypcsl
Pazgen 1. TeopeTnueckue 0CHOBbI XUMHUH
Ctpoenne atomos. Ilepnonuaeckuii 3aKoH https://resh.edu.ru/ -
1.1 u Ilepnoanueckas cucreMa XMMHUYECKUX 3 Poccuiickas snexkTpoHHAs
anemeHToB J[. 1. MeHneneesa K02
www.hemi.nsu.ru —
12 Ctpoennue BemecTBa. MHOroodpasue 4 «OCHOBBI X MU
BEIICCTB (MuTepHeT-yuebHUK)
https://resh.edu.ru/ -
1.3 XHUMHUECKHUE peaKLun 6 1 1 Poccuiickas snexkTpoHHAs
LIKOJIA
Hroro no pazneny 13
Pazgen 2. Heoprannueckasi xummusi
https://resh.edu.ru/ -
2.1 MeTtaniel 6 1 Poccutickas snekTpoHHast
LIKOJIA
www.hemi.nsu.ru —
22 Hemerannbl 9 1 1 «OCHOBBI XMMHW»
(MuTepHeT-yuebHUK)
23 CBsI3b HEOPTaHNYECKUX U OPTaHUIECKUX 5 https://resh.edu.ru/ -

BCIICCTB

Poccuiickas snexkTpoHHAs




IIKOJa

Hroro no pazneny 17

Pazgen 3. Xumus u :KU3Hb
https://resh.edu.ru/ -
Poccutickas

3.1 XUMUsA U )KU3Hb 4 BHeKTpOHH,aﬂ Hixoa

www.hemi.nsu.ru —
«OCHOBBI XUMHU»
(MuTepHeT-yuebHUK)

Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




TEMATHYECKOE IINTAHUPOBAHMHE (2 1aca)

10 KUIIACC
KosauuyectBo uacos DJeKTPOHHbIE
HaumeHoBaHue pa3aesioB H TeM uu(poBbIe
Ne /o P Kontpoabubie | IlpakTuueckue (mudpp )
NPOrpaMMblI Bcero o0pa3oBaTejibHbIE
padoTbI padoTbI
pecypchl
Pa3nen 1. Beenenue (2)
Bbubnuoreka [IOK
1. Beenenue 2 - -
peAeH https://m.edsoo.ru/7f41837¢
Paznen 2. Teopusi cTpoeHus1 opraHu4ecKux coegfuHeHuil (S )
5 1 -

2.

Paznen 3. Kucinopoaocoaepkamue oprannyeckse coelHHeHUsI U HX HAXO0XKIeHHUe B KUBoil npupoae (19 4)

3 19 | Bbubnuoreka [IOK
) https://m.edsoo.ru/7f41837¢
Hroro no pazneny 19 1 1
Pasznen 5. Azorcoaep:kainue opra ecKHe coe e
H n: I:Iaxom e:menBlZKn:;; n l;r : P:*,q(9 'l)PI S 9 Bumamer [IOK
A PO https://m.edsoo.ru/7f41837¢
Pazgen 6. UckyccTBeHHbIE 1 CHHTeTHYECKHE 6
opraHuveckme coeanHeHus (6 1)
Pazgen 7 buonoruyecku akTuBHbIe OPraHuvYecKue 5 - - Bbubnuoreka [IOK




BemecTsa (S )

https://m.edsoo.ru/7f41837¢
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IHOYPOUYHOE IIVIAHUPOBAHME (1 1ac)

10 KJTACC
KosauuectBo uacos DJeKTPOHHbIE
Nen/m | Tema ypoxa Konrpoabubie | IlpakTuueckue Aara maponsre
Bcero u3ydeHusi | o0pa3oBaTe/ibHbIE
padoTbI padoTbI pecypeni
BuprtyanbHas
IIpenmer opraH4eCKON XUMHH, €€ | 709 Xumuueckas
BO3HUKHOBEHUE, PAa3BUTHE U 3HAYCHHE [Ikomna
http://him-school.ru
http://school-
sector.relarn.ru/nsm/
XuMus i BCEX:
Teopust CTpoeHHsI OpraHUYECKIX WJLTFOCTPUPOBAHHBIE
coenunenniit A. M. bytneposa, eé 1 9-14.09 MaTepHabl Mo
OCHOBHBbIE MOJIOKEHHUS oO1mei,
OpraHu4eCcKOn U
HEOPraHU4YeCKON
XUMUU
IIpencraBnenue o kiaccuuKaiu BupryanbHas
Opra’HuyvecKkux Bemects. HomeHkmatypa | 16-21.09 Xumuueckas
(cucremaruveckast) ¥ TPUBHAJIbHBIE ' IIxona
HA3BaHMs OPTAaHUYECKUX BEILECTB http://him-school.ru
http://school-
A . sector.relarn.ru/nsm/
JIKaHBI COCTanI/I CTpPOCHHUE, ! £3.98.09 Xuwirts 1015 BCEX.
TOMOJIOTHYECKUH PsiJT
WJLTFOCTPUPOBAHHBIE
MaTepHaIbl IO




oO1mei,
OpraHu4eCcKOn U
HEOPraHU4YeCKON
XUMHH

MertaH 1 3TaH — npocTeiue
MPEACTABUTENH aJTKaHOB

30.09-
5.10

BuprtyanbHas
Xumudeckast
Mxona
http://him-school.ru

AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA

7-12.10

http://school-
sector.relarn.ru/nsm/

XumMust 71 BCeX:
WO CTPUPOBAHHBIE
MaTepHabl Mo
oO1mei,
OpraHu4eCcKOn U
HEOPraHU4YeCKON
XUMHH

OTUiEH U NPOINUJIEH — MPOCTeNLINe
MPENCTABUTENN AJIKEHOB

14-19.10

BuprtyanbHas
Xumudeckast
Mxona
http://him-school.ru

[IpakTrueckas padora Ne 1. «ITonyuenune
5THUJIEHA U U3YYECHUE €r0 CBOMCTBY

21-25.10

https://resh.edu.ru/ -
Poccniickas
3JIEKTPOHHAS IIKOJIA

Ankanuensl. byranuen-1,3 u
metundytaauen-1,3. [lonyuenne
CUHTETUYECKOIO Kay4yKa U PE3UHBI

5.11-9.11

www.hemi.nsu.ru —
«OCHOBBI XUMHN
(MuTepHeT-yueOHUK)

10

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOSHHH,

11-16.11

https://resh.edu.ru/ -




TOMOJIOTUYECKUM psifl. ALIETHUIIEH —
MPOCTENUIINN MPEACTaBUTENb AIKUHOB

Poccuiickas
3JIEKTPOHHAS LIKOJIa

Brraucnenus no ypaBHEHUIO XUMUYECKON

www.hemi.nsu.ru —
«OCHOBBI XUMHN

11 18-23.11
peaxkiuu (MuTepHeT-yueOHUK)
A 5 T https://resh.edu.ru/ -
eHbl: OeH30J1 U TONyol1. TOKCHYHOCTB .
12 P Y 2530.11 | Poccuiickas
apeHOB
P 3JIEKTPOHHAS IIKOJA
r https://resh.edu.ru/ -
€HEeTUYECKast CBS3b YIIIEBOAOPOIOB, .
13 YIVICBOROPOA 2-7.12 | Poccuiickas
NPUHAAJIEKAINUX K PA3IMIHBIM KJIaccam
3JIEKTPOHHAS IIKOJA
[IpuponHbIe HICTOUHUKH YTIIEBOJOPOIOB: www.hemi.nsu.ru -
14 NPUPOIHBIH ra3 v MOMyTHBIE HE(PTSIHbIE 9-14.12 «OcHOBBI XUMHIT
rasbl, He(Tb 1 IPOAYKTHI €€ mepepadoTKu (Mnrepret-yeOHnK)
[IpuponHbIe HICTOUHUKH YTIIEBOJOPOIOB: https://resh.edu.ru/ -
15 NPUPOIHBIH ra3 v MOMyTHBIE HE(PTSIHbIE 16-21.12 Poccniickas
rasbl, He(Tb 1 IPOAYKTHI €€ mepepadoTKu 3JIEKTPOHHAs IIKOJIa
www.hemi.nsu.ru —
16 KonrponbHas pabora o pazgeny 23.08. 12 | <OCHOBEI XHMIM»
«YTaeBoaopOabD (MuTepHeT-yueOHUK)
https://resh.edu.ru/ -
IIpenenbHble OHOATOMHBIE CIIUPTHI: 9.01- .
17 Poccniickas
METaHOJ U 3TaHON. Bogopoanas cBA3b 11.01
3JIEKTPOHHAS IIKOJA
www.hemi.nsu.ru —
18 MHOroaTtoMHbl€ COUPTBL: STUIEHTJIUKOJb U 13.01- «OCHOBBI X HMHI»
CIIULEPUH 18.01.

(MuTepHeT-yueOHUK)




DeHOoI: CTPOCHNE MOJIEKYJIbI, (PU3UIECKHE

https://resh.edu.ru/ -

19 . 20-25.01 | Poccuiickas
U XUMHYECKHE CBOICTBA, MPUMEHEHNE
3JIEKTPOHHAS IIKOJA
www.hemi.nsu.ru —
20 Autbaeruzipl: GopManbaerui 1 27.01-1.02 | «OCHOBBI XUMHI»
aneragbaerun. AUeToH (UnTepHeT-y4eOHNK)
https://resh.edu.ru/ -
OnHOOCHOBHBIE MpeaeNbHbIC KAPOOHOBBIE .
21 3-8.02 Poccniickas
KHCJIOTBI: MyPaBbHHAS M YKCYCHAsI
3JIEKTPOHHAS IIKOJA
https://resh.edu.ru/ -
IIpaxTrueckas padora Ne 2. «CoiicTBa P N
22 . 10-15.02 | Poccuiickast
pacTBOpa YKCyCHOH KHCIOTBD»
3JIEKTPOHHAS IIKOJA
CreapuHoBas U OJIEMHOBAsI KUCJIOThI, KaK www.hemi.nsu.ru -
23 NPEACTABUTENN BBICIINX KApOOHOBBIX 17-22.02 «OcHOBBI XUMHIT
KHCITOT (MuTepHeT-yueOHUK)
https://resh.edu.ru/ -
MpbIia KaK COJM BBICHINX KapOOHOBBIX 24.02- P .
24 y Poccuiickas
KHCJOT, UX MOIOIIEE ACUCTBUE 1.03
3JIEKTPOHHAS IIKOJA
CrnoxHble 3¢UpbI KaK TPOU3BOIHBIE www.hemi.nsu.ru -
25 KapOOHOBBIX KUCJIOT. [ MAPONH3 CIIOMKHBIX 3-7.03 «OCHOBBI XHMHID)
>bupos (MuTepHeT-yueOHUK)
https://resh.edu.ru/ -
Kupsl: runponus, npuMeHEeHHe
26 Pul- THAPOIIS, TP ’ 12-15.03 | Poccuiickas
Ouonornyeckas pob KHPOB
3JIEKTPOHHAS IIKOJA
VYTneBoabl: COCTaB, KiaCCH(PHUKAIUSL. www.hemi.nsu.ru —
27 Baxnelimue npencTaBuTeNu: MIOKO3a, 19-21.03 | «OCHOBBI XUMHUI»

bpykTo3a, caxaposza




(MuTepHeT-yueOHUK)

Kpaxmai u 1iesiroio3a Kak mpupoaHbIe https://resh.edu.ru/ -
28 1 31-5.04 Poccutickas
TIOJTUMEPBI
BJIEKTPOHHAS IIKOJIa
KontponbHas pabora no paznemny www.hemi.nsu.ru -
29 «KHUCnopoacoaep:xaiue OpraHudeckue 1 7-12.04 «OCHOBBI XUMUNY
COCTHEHH» (MuTepHeT-yueOHUK)
https://resh.edu.ru/ -
30 AMWHBI. METHJIAMUH W aHWJIUH 1 14-19.04 | Poccuiickas
BJIEKTPOHHAS IIKOJIa
AMUHOKHCIIOTHI Kak aM(OoTepHbIe www.hemi.nsu.ru -
31 OpraHUYE€CKHUE COCIUHEHUS], UX 1 21-26-04 | <OCHOBBI XUMIH»
Ouonorudeckoe 3Hadenue. [lenrumbl (MnTepHer-yeOHmK)
Bestiit KaK MpHPOHELE https://resh.edu.ru/ -
32 1 28.04-3.05 | Poccuiickas
BBICOKOMOJICKYJISIPHBIE COSAMHEHHUS
BJIEKTPOHHAS IIKOJIa
www.hemi.nsu.ru —
13 OCHOBHBIE TIOHSATHS XHMHH ] ! 5.10.05 «OCHOBBI X MU
BBICOKOMOJIEKYJISIPHBIX COSTUHEHUH (MHTepHET-y4e0HNK)
OCHOBHBIE METObI CHHTE3a https://resh.edu.ru/ -
34 BBICOKOMOJIEKYJIIPHBIX COeAUHEHU. 1 12-17.05 | Poccuiickas
[TnacTmacchl, Kay4yKH, BOJIOKHA BJIEKTPOHHAS IIKOJIa
OBIIEE KOJIMYECTBO YACOB I10 34
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11 KJTACC (1 gac)

KosauuectBo uacos DJIeKTPOHHbBIE
Ne ara udposbie
n/m Tema ypoka Bcero Kontpoaburie | Hpaxtirieckue fllsyqeﬂnﬂ :6[()!:;033Tenbﬂble
padoTbI padoTbI pecypeni
http://him-
. school.ru
XUMHUUECKUH 3JIEMEHT. ATOM. DJIEKTPOHHAs
1 1 2-7.09 Bupryanbnas
KOH(Hrypauus aTOMOB
Xumuueckast
HIxona
ITepuonuveckwnii 3akoH u Ilepronudeckas https://resh.edu.ru/ -

5 cucTeMa XuMHIeckux saemMeHToB J[. U, | 9.14.09 Poccuiickas
Menneneesa, UX CBsI3b C COBPEMEHHOMN ' 3JIEKTPOHHAs LIKOJA
TEOpPUEH CTPOCHUS] AaTOMOB
3aKOHOMEPHOCTH U3MEHEHHSI CBOCTB www.hemi.nsu.ru —
XUMHYECKHUX 3JIEMEHTOB M UX COCIUHEHUH 110 «OCHOBBI XUMHUI»

3 rpyInaM 1 nepuojam. 3Ha4eHHe ! 16.21.09 (UuTepHerT-
NEPUOANUYECKOrO 3aKOHA U CUCTEMBI ' yueOHHUK)
xumudeckux anemeHToB /[ 1. Menneneera B
Pa3BHUTUU HAYKH
CtpoeHue BemecTBa. XUMUYECKas CBSI3b, €€ https://resh.edu.ru/ -

4 BUJIbI, MEXaHU3MbI 00pa30BaHUs 1 23-28.09 | Poccuiickas
KOBaJIEHTHOM CBsi3U. BogoponHas CBs3b SJIEKTPOHHA IKOJIA
BaneHTHOCTB. DNEKTPOOTPHULIATENILHOCTb. www.hemi.nsu.ru —

5 Crenens okuciienus. Bemecrsa | 30.09- «OcHOBBI XHMHII
MOJIEKYJISIPHOTO H HEMOJIEKYIAPHOTO 5.10 (MnTeprer-
CTpOEHHUs yHeOHIK)




IIoHATHE O AUCTIEPCHBIX CUCTEMAX.

https://resh.edu.ru/ -

6 HctunHBIE U KOJUIOUHBIE PACTBOPEL 7-12.10 7-12.10 Poccuiickas
MaccoBasi 10151 BEIIECTBA B PacCTBOpPE 3JIEKTPOHHAS IIKOJIA
Knaccupukanus u HOMEHKIATypa www.hemi.nsu.ru —
HEOpraHn4ecKkux coennHenuil. I'enernueckas «OcHOBLI XHMUID
CBSI3b HEOPTaHMUYECKUX BEIIECTB, Pa3IMIHbBIX
KJIACCOB yueOHHUK)
Knaccupukaums XUMUIECKUX PEaKIid B https://resh.edu.ru/ -
HEOPTraHU4YEeCKON U OPraHU4eCKON XUMHUH. Poccuiickas

8 3aKOH COXpaHEHHs MacChl BEIECTB; 3aKOH 21-25.10 21-26.10 | onexkTpoHHAas LIKOJIA
COXPaHEHHs U TPEBPALICHUS] SHEPTUH TIPH
XUMHYECKUX PEaAKLIHAX

www.hemi.nsu.ru —
CxopocTs peakiun. O6paTuMble PEaKITHH. 28.10- «OcHOBLI XHMUID

9 5.11-9.11 (HHTepHeT-

XHUMHUECKOE PAaBHOBECHE 9.11
yueOHHUK)
IIpaxTrueckas padora Ne 1. «Bnusiaue https://resh.edu.ru/ -

10 pa3IUYHBIX (PAKTOPOB HA CKOPOCTH 1 11-16.11 | Poccuniickas
XUMHYECKOH PEaKIINN 3JIEKTPOHHAS IIKOJIA
DneKkTpoauTudeckas aucconuanus. [lonsitue www.hemi.nsu.ru —
0 BogoponHoM nokasarene (pH) pactsopa. «OcHOBLI XHMUID

11 18-23.11 | (Unurepuer-
Peaxnun nonHoro oomena. I'uaposms
OPTaHUYECKUX U HEOPTaHMUYECKUX BEINECTB yr1ebmuK)
OKUCITUTETbHO-BOCCTAHOBHUTEJIbHBIC https://resh.edu.ru/ -

12 peakmu. [TonsTHE 00 3NMEKTpONIN3E 25-30.11 | Poccuiickas
pAacIIaBOB U PaCTBOPOB COJIEH 3JIEKTPOHHAS IIKOJIA

13 KontponbHas pabora no paznemny 2-7.12 www.hemi.nsu.ru —




((TeOpeTI/ILIeCKI/Ie OCHOBBI XUMHI»

«OCHOBBI XUMUNY

(UuTepHerT-
yueOHHUK)
Meranisl, ux nonoxkeHue B Ilepuognueckoit https://resh.edu.ru/ -
CHUCTEME XUMUYECKUX 3j1emMeHTOB J1. 1. Poccutickas
14 MenpeneeBa 1 OCOOEHHOCTH CTPOCHUS 9-14.12 3JIEKTPOHHAs LIKOJA
atomoB. O0mue pusnyeckue CBONWCTBA
METaJJIOB
www.hemi.nsu.ru —
Cnnasbl METaJIOB. DJNEKTPOXUMUYECKUH psAL «OcHOBLI XHMUID
15 . 16-21.12 | (Uurepuer-
HaNpsDKEHUH METalIoB
yueOHHUK)
XUMHUYECKUE CBOWCTBA BAXKHEUIINX https://resh.edu.ru/ -
16 METaJJIOB (HATPHA, KaJui, KaJIbLUH, MarHui, 23-28.12 | Poccuiickas
AFOMUHUI) U MX COCAMHEHHH DJIEKTPOHHAS LIKOJIA
www.hemi.nsu.ru —
17 XHUMHUECKHEe CBONCTBA XPOMa, MEAU U UX 30.12- «OcHOBLI XHMUID
COENUHEHUN 11.01 (Mureprer-
yueOHHUK)
. https://resh.edu.ru/ -
XuMudeckue CBOMCTBA IIMHKA, sKejle3a U UX 13.01- .
18 y Poccuiickas
COEIMHEHU I 18.01.
3JIEKTPOHHAs IIKOJa
www.hemi.nsu.ru —
"
ITpaktuueckas pabora Ne 2. "Permenne «OCHOBBI X MU
19 DKCIIEPUMEHTAJIBHBIX 331a4 10 TEME 20-25.01

«Metayen"

(UuTepHerT-
yueOHHUK)




HeMeTaJ'IJ'IbI, HX ITOJIOKCHHUE B

https://resh.edu.ru/ -

20 Ilepunonnueckoi cucTeMe XUMHYECKHUX 27.01- Poccuiickas
snemeHToB J1. 1. MeHneneesa u 1.02 3JIEKTPOHHAS LIKOJIA
0COOEHHOCTH CTPOEHHS AaTOMOB

www.hemi.nsu.ru —
dusnyuecKkue CBONCTBAa HEMETAJIOB. «OCHOBBI X MU

21 Annotponust HEMETaJJIOB (Ha IpUMepe 3-8.02 (UnrepHer-
KHCIopona, cepul, hocdopa u yriepoaa) yaeOHNK)

. https://resh.edu.ru/ -
XUMHUECKUE CBONCTBA raJIOTEHOB, CEPhI X .
22 . 10-15.02 | Poccuiickast
COENMHEHUI
SJIEKTPOHHAS LTKOJIa
www.hemi.nsu.ru —
Xumuueckue cBoicTBa a3ora, pocodpa u ux «OcHOBLI XHMUID
23 . 17-22.02 | (Unrepuer-
COENMHEHUI
yueOHHUK)
. https://resh.edu.ru/ -
XuUMHUecKue CBONCTBA yIiepoaa, KpEMHUsS U 27.02- .
24 . Poccuiickas
HUX COCIUHECHUH 1.03
SJIEKTPOHHAS LTKOJIa
www.hemi.nsu.ru —
IIpumMeHeHne Bas)KHEMIINX HEMETAJJIOB U UX «OCHOBBI XMMHW»

25 o 5-703 (HHTepHeT-

COENMHEHUI

yueOHHUK)
O06o01enne U cUCTeMaTHU3alns 3HAHUH 1O https://resh.edu.ru/ -
teme «Hemeramnbry. Berauucnenus no Poccutickas

26 . 12-15.03
yPaBHEHUSAM XUMHUYECKUX PEAKLHH U SJIEKTPOHHAS LTKOJIa
TEPMOXUMHUYECKUE PACUETHI

27 IIpaxTrueckas padora Ne 3. «Pemenne 19-22.03 | https://resh.edu.ru/ -




SKCIEPUMEHTANIbHBIX 337124 [0 TeMe
"Hemeramns!"»

Poccuiickas
SJIEKTPOHHAS LTKOJIa

KonrponbHas pabora o Temam «MeTabn»

www.hemi.nsu.ru —
«OCHOBBI XUMUNY

28 2-5.04 -

u «Hemerannbn (Mrreprer
yueOHHUK)
https://resh.edu.ru/ -

Heopranndeckue u OpraHM4eCKHe KHCIOTHL .

29 9-12.04 Poccuiickas

Heopranndeckne 1 opraHHYeCKHe OCHOBAHHMS
3JIEKTPOHHAs IIKOJa

AMdoTepHbIe HEOPTAaHUIECKUE www.hemi.nsu.ru —

OpraHuYecKue coennHeHus. I eneTnueckas «OcHOBLI XHMUID

30 16-1904 (I/IHTepHeT_

CBSI3b HEOPTaHMUYECKUX U OPraHMYECKUX

BelIECTB yueOHHUK)

Ponb xumMuu B o0ecriedeHnr 3KOJIOTUIECKOM, https://resh.edu.ru/ -

31 SHEPreTUYEeCKOH 1 MUIIEeBOI 0€30MacHOCTH, 23-26-04 | Poccuiickas
Pa3BUTHH MEIULIUHBI 3JIEKTPOHHAs IIKOJa
[IpencraBnenust 06 0OMMX HAYYHBIX 30.04 https://resh.edu.ru/ -

32 MPUHLUIAX MPOMBIIIJIEHHOTO MONY4eHUs 3 O 5 Poccuiickas

BKHEHIIINX BELECTB ' 3JIEKTPOHHAs IIKOJa
www.hemi.nsu.ru —
«OCHOBBI XUMHI»

33 Yenosek B MUpPE BELIECTB U MAaTEPUAJIOB 7-10.05 (UntepHer-
yueOHHUK)
https://resh.edu.ru/ -

34 XHUMHUs U 300POBbE YEIOBEKA 14-17.05 | Poccniickas

SJICKTPOHHAs HIKOJIa
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MHOYPOYHOE INIIAHUPOBAHMUE (2 yaca)

10 KUIACC
KosauuectBo uacos
Ne HaunmeHoBaHue pa3aeioB daexTpoHHbIe (HU(PPOBBIE) 00pa3oBaTeIbHbIE
n/m U TeM NPOrpamMmbl Beero KonTpoabHbie IMpakTuyeckne | pecypcnl
padoTbI padoTbI
Beenenue (2 4)
1 1 ITpenmer 1 http://him. Iseptember.ru Enunas komnexuus L{OP:
OprAHHYECKO XUMHH IIpenmerHas koyuTeKLUs « XUMUS»
http://school-collection.edu.ru/collection/chemistry
EctecTBeHHO-HayUYHbIE SKCIEPUMEHTbI. XHMHUSI.
Komnekmust Poccuiickoro o01eodpa3oBaTeIbHOrO
noprana
2 2 Knaccuguxkammst 1 http://him. 1september.ru Enunas komnexuus [{OP:
OpPTaHUYECKUX BEIIECTB [Ipenmvernast KONIEKIUS « XUMHUSD»
http://school-collection.edu.ru/collection/chemistry
EctecTBeHHO-HayUYHbIE SKCIEPUMEHTbI. XHMHUSI.




Komnekmust Poccuiickoro o01eodpa3oBaTeIbHOrO
noprana

Pasznen 1. TeopeTnueckue 0CHOBbI OPraHM4Y€CKOH XMMHH

1.1

1.BajeHTHOCTD

http://him.1september.ru Enunas komnexuus LIOP:
IIpenmeTHas komneKUus « XUMUsD

http://school-collection.edu.ru/collection/chemistry
ECTeCTBeHHO-HayLIHbIe SKCIICPUMEHTBI. XUMMAL.
Komnexiust Poccuiickoro o0reo0pa3oBaTeibHOrO
noprana

1.2

2. Teopus cTpoeHus
OPraHUYEeCKUX COCIUHEHUHN

A M. bytneposa.

http://him.1september.ru Enunas komnexuus LIOP:
IIpenmeTHas komneKUus « XUMUsD

http://school-collection.edu.ru/collection/chemistry
ECTeCTBeHHO-HayLIHbIe SKCIICPUMEHTBI. XUMMAL.
Komnexmust Poccuiickoro o0reodpa3oBaTebHOrO
noprana

1.3

3 IloHsiTHE O TOMOJIOTUU U

romMoJiorax

http://him.1september.ru Enunas komnexuus LIOP:
IIpenmeTHas komneKUus « XUMUsD




http://school-collection.edu.ru/collection/chemistry
ECTeCTBeHHO-HayLIHbIe SKCIICPUMEHTBI. XUMMAL.
Komnekmust Poccuiickoro o0reodpa3oBaTeibHOrO
noprana

4 1lonsiTHE O U30MEpPUHU U

H30Mepax

http://him.1september.ru Enunas komnexuus LIOP:
IIpenmeTHas komneKUus « XUMUsD

http://school-collection.edu.ru/collection/chemistry

1.4 EcrecTBeHHO-Hay4HbBIE S3KCIIEPUMEHTBI. XUMUS.
Komnexiust Poccuiickoro o0reo0pa3oBaTeibHOrO
noprana

5.CucremaTusanus u http://him.1september.ru Enunas komnexuus LIOP:

00o0mmeHue 3HaHNH 110 [IpenmeTHast KOMIEKIHS « X MU

Teme Ne 1 «Teopust ) ) )

CTPOGHUS OPraHHUECKHX http://school-collection.edu.ru/collection/chemistry
L5 EcrecTBeHHO-Hay4HbBIEC S3KCIIEPUMEHTBI. X UMUSL.

COeqUHEHUN

Komnexiust Poccuiickoro o0reo0pa3oBaTeibHOrO
noprana

Hroro no pazneny

Paspea 2. Yraesonopoabt

2.1

1.IIpuponnelii ras

https://resh.edu.ru/ - Poccuiickast 371€KTpOHHAsS




IIKOJa

www.hemi.nsu.ru — «OcHoBbl xuMmun» (UHTEpHET-
yueOHHUK)

2.AnkaHbl- CTPOEHUE,

https://resh.edu.ru/ - Poccuiickast 371€KTpOHHAsS
IIKOJIa

22 HOMEHKJIATypa, U30MepHs
U Qu3HuecKre CBONHCTBA
3. Xumuueckue CBOMCTBA, www.hemi.nsu.ru — «OcHoBbl xuMmun» (UHTEpHET-
23 NOJIyYeHHEe U MPUMEHEHHUE yHeOHIK)
AJIKAHOB
4. AnIKeHBI — CTPOCHHUE, https://resh.edu.ru/ - Poccuiickast 371€KTpOHHAsS
2.4 HOMEHKJIATypa, U30MepHs LIKoma
U Qu3HuecKre CBONHCTBA
5. XuMudeckne CBOHCTBA, http://him.1september.ru Enunas komnexuus LIOP:
MOy HeHIe H PHMEHEHHE [IpenmeTHast KOJUTEKLUS « X UMD
AJIKEHOB http://school-collection.edu.ru/collection/chemistry
25 EcrecTBeHHO-Hay4HbBIEC S3KCIIEPUMEHTBI. X UMUSL.
Komnexmust Poccuiickoro o0reodpa3oBaTeibHOrO
noprana
26 6 IMonmsTuien http://him.1september.ru Enunas komnexuus LIOP:

IIpenmeTHas komneKUus « XUMUsD




http://school-collection.edu.ru/collection/chemistry
ECTeCTBeHHO-HayLIHbIe SKCIICPUMEHTBI. XUMMAL.
Komnexmust Poccuiickoro o0reodpa3oBaTebHOrO
noprana

7.Anxaguensl. Kayuyku

http://him.1september.ru Enunas komnexuus LIOP:

2.7
IIpenmeTHas komneKUus « XUMUsD
8. AJIKUHBI — CTPOCHHE, http://school-collection.edu.ru/collection/chemistry
28 HOMEHKJIATYPa, H30MepHs ECTeCTBeHHO-HayLIHbIe SKCIICPUMEHTBI. XUMMAL.
. Komnexiust Poccuiickoro o0reo0pa3oBaTeibHOrO
U Qu3HuecKre CBONHCTBA
noprana
9. XuMHUYeCcKHe CBOWCTRA, http://him.1september.ru Enunas komnexuus LIOP:
29 MOJyHeH e H PHMEHEHNE IIpenmeTHas komneKUus « XUMUsD
AIKUHOB
10.HedTb http://school-collection.edu.ru/collection/chemistry
210 ECTeCTBeHHO-HayLIHbIe SKCIICPUMEHTBI. XUMMAL.
' Komnexiust Poccuiickoro o0reo0pa3oBaTeibHOrO
noprana
11.Apensl — cTpoeHue, http://him.1september.ru Enunast konnexiust LIOP:
211 HOMEHKJIATyPa, H30MepHst IIpenmeTHas komneKUus « XUMUsD
u Qu3nuecKue CBONCTBA.
212 | 12.Xumuyeckue cBoiicTsa, http://school-collection.edu.ru/collection/chemistry

ECTeCTBeHHO-HayLIHbIe SKCIICPUMEHTBI. XUMMAL.




MOJIYYCHHUE U IPUMEHEHUEC

Komnexiust Poccuiickoro o0reo0pa3oBaTeibHOrO

apeHoB noprana
13.Pemenwne 3anay mo teme | 1 http://him.1september.ru Enunas xomnexuus [{OP:
213 | «YTIICBONOPOMIBI U HX [penmerHast KONIEKIHST « X UMHUST»
NPUPOIHBIE UCTOYHHUKID
14.CucremaTusanus u 1 http://school-collection.edu.ru/collection/chemistry
060BLIEHIe 3HAHMI 10 EctecTBeHHO-HAayYHbIE YKCIIEPUMEHTBI. X UMUSI.
Komnexmust Poccuiickoro o0reodpa3oBaTebHOrO
214 | Teme Ne 2 «YrineBogopoasl
: noprana
U UX TIPHPOIHBIE
HUCTOYHUKI
15.IToBTOopenue Tembr Ne 2 | 1 http://him.1september.ru Enunas komnexuus LIOP:
215 | «YTIIeBOOPOMIBI U HX [penmerHast KONIEKIHST « X UMHUST»
NPUPOIHBIE UCTOYHHKID
16. KoHTposbHAs 110 TEMe 1 http://school-collection.edu.ru/collection/chemistry
EctecTBeHHO-HAayYHbIE YKCIIEPUMEHTBI. X UMUSI.
2.16 | «YrneBomopomb! 1 HX Komnexiust Poccuiickoro o0reo0pa3oBaTeibHOrO
MPUPOAHBIE HCTOUHUKIDY nopTaia
Hroro no pazneny 16

Pa3nen 3. Kuciiopoacoagep:kamue opraHniecKue coeInHeHHs




1.CiupThl — CTpOEHUE,

https://resh.edu.ru/ - Poccuiickast 371€KTpOHHAsS

3.1 HOMEHKJIATypa, U30MepHs LIKoma
U Qu3HuecKre CBONHCTBA
2. XumHueckue CBOUCTBA , www.hemi.nsu.ru — «OcHoBbl xuMmun» (UHTEpHET-
32 NOJIyYeHHEe U MPUMEHEHHUE y1eOHuK)
CIIUPTOB
13 3. MHOroaTOMHbIE CITUPTHI https://resh.edu.ru/ - Poccutickast anekTpoHHAsI
: IIKOJIA
4 KamMeHHBIH yroJib. http://him.1september.ru Enunas komnexuus LIOP:
3.4 [IpenmeTHast KOJUTEKLUS « X UMD
5.®eHon http://school-collection.edu.ru/collection/chemistry
35 EcrecTBeHHO-HayUYHbIE IKCIIEPUMEHTBI: XHMHUSI.
' Komnexiust Poccuiickoro o0reo0pa3oBaTeibHOrO
noprana
6.CtpoeHue, http://him.1september.ru Enunast konnexiust LIOP:
HOMEHKJIATYPa, H30MepHs [IpenmeTHast KOJUTEKLUS « X UMD
3.6 N
U Qu3HuecKre CBONHCTBA
aJIbICTH/IOB U KETOHOB
7. XuMHUYECKUE CBOWCTBA, http://school-collection.edu.ru/collection/chemistry
3.7

MOJIYYCHHUE U IPUMEHEHUEC

ECTeCTBeHHO-HayLIHbIe SKCIICPUMEHTBI. XUMMAL.
Komnexiust Poccuiickoro o0reo0pa3oBaTeibHOrO




AJIbACTUI0B U KETOHOB

noprana

8 KapOoHOBBIE KHCIIOTHI -

CTpOEHHEe, HOMEHKJIATYPa,

http://him.1september.ru Enunas komnexuus LIOP:
IIpenmeTHas komneKUus « XUMUsD

3.8
U30MepHst 1 PU3NIECKHE
CBOWCTBa
9. XuMH4eCKHe CBOWCTBA , http://school-collection.edu.ru/collection/chemistry
3.0 MOy HeHIe H PHMEHEHHE EctecTBeHHO-HAayYHbIE YKCIIEPUMEHTBI. X UMUSI.
Komnexiust Poccuiickoro o0reo0pa3oBaTeibHOrO
KapOOHOBBIX KUCIIOT
noprana
310 10.Cnoxable 3pupsbI http://him.1september.ru Enunast konnexiust LIOP:
' [penmerHast KONIEKIHST « X UMHUST»
11.2Kupst http://school-collection.edu.ru/collection/chemistry
311 EctecTBeHHO-HAayYHbIE YKCIIEPUMEHTBI. X UMUSI.
' Komnexiust Poccuiickoro o0reo0pa3oBaTeibHOrO
noprana
12 Mpina. CuHTeTHYECKHE http://him.1september.ru Enunas komnexuus LIOP:
3.12
MOFOIITHE CPECTBA [penmerHast KONIEKIHST « X UMHUST»
13.Yrnesonbl http://school-collection.edu.ru/collection/chemistry
313 EctecTBeHHO-HAayYHbIE YKCIIEPUMEHTBI. X UMUSI.

Komnexiust Poccuiickoro o0reo0pa3oBaTeibHOrO
noprana




14 I'nroxo3a http://him.1september.ru Equnas xomnexiust LIOP:
3.14 P P
' [penmerHast KONIEKIHST « X UMHUST»
ISILP Ne 1l http://school-collection.edu.ru/collection/chemistry
«Unearnpukauus EcrecTBeHHO-Hay4YHBIE 3KCIIEPUMEHTHI: XUMUS.
3.15 Komnexiust Poccuiickoro o0reo0pa3oBaTeibHOrO
OpPraHUYECKUX
noprana
COeTUHEHMID
16.I'eneTnyeckas CBsI3b http://him.1september.ru Enunas komnexuus LIOP:
316 | Mexy Kiaccam [penmerHast KONIEKIHST « X UMHUST»
OPraHUYEeCKUX COCIUHEHUHN
17.CucremaTuzanus 1 http://school-collection.edu.ru/collection/chemist
p ry
060BLIEHIe 3HAHMI 10 EctecTBeHHO-HAayYHbIE YKCIIEPUMEHTBI. X UMUSI.
Komnexiust Poccuiickoro o0reo0pa3oBaTeibHOrO
Teme No3
noprana
317 | «Kucnoponconepxaiue
OpraHUYecKHe COSTMHEHUS
1 UX HAXOXKJIEHHUE B JKUBOU
PUPOIE»
18.K P. Ne 2 o teme Ne3 http://him.1september.ru Equnas xomnexiust LIOP:
p Y
(K HCITOPONICOTepKAIIHe [penmerHast KONIEKIHST « X UMHUST»
3.18

OpPTaHUYCCKUC COCAUHEHUA

U UX HaXOXACHUE B JKUBOM




npupone»

19. AHaTM3 KOHTPOJILHOM 1 http://school-collection.edu.ru/collection/chemistry
319 pa60TbI No2 ECTeCTBeHHO-HayLIHbIe SKCIICPUMEHTBI. XUMMAL.
Komnexmust Poccuiickoro o0reodpa3oBaTebHOrO
noprana
Hroro no pazneny 19

Pa3nen 4. A3oTcoaepxainue opraHudecKne coeIHHEeHUs

AMUHBI 1 https://resh.edu.ru/ - Poccutickast anekTpoHHAsI
IIKOJIA
4.1
www.hemi.nsu.ru — «OcHoBbl xuMmun» (UHTEpHET-
yueOHHUK)
47 AHUTUH 1 http://him.1september.ru Enunas komnexuus LIOP:
' [penmerHast KONIEKIHST « X UMHUST»
AMMHOKHUCTIOTHI — 1 http://school-collection.edu.ru/collection/chemistry
CTPOGHIE, HOMEHKIATYDA, EctecTBeHHO-HAayYHbIE YKCIIEPUMEHTBI. X UMUSI.
43 Komnexmust Poccuiickoro o0rieodpa3oBaTeibHOrO
U30MepHst 1 PU3NIECKHE
noprana
CBONCTBA.
XUMUYEeCKUE CBOWCTBA, 1 http://him.1september.ru Enunas komnexuus LIOP:
44 MOy UEHHE ¥ PHMEHEHEHE [penmerHast KONIEKIHST « X UMHUST»

AMUWHOKHUCJIOT




benku — coctas u

http://school-collection.edu.ru/collection/chemistry
ECTeCTBeHHO-HayLIHbIe SKCIICPUMEHTBI. XUMMAL.

45 CTpOEHUE
Komnexiust Poccuiickoro o0reo0pa3oBaTeibHOrO
noprana

XUMUYEeCKUE CBOWCTBA, http://him.1september.ru Enunas komnexuus LIOP:

46 MOJyHeH e H PHMEHEHNE IIpenmeTHas komneKUus « XUMUsD

OeNKoB.
HyxnenHOBBIE KUCTOTHI http://school-collection.edu.ru/collection/chemistry

47 ECTeCTBeHHO-HayLIHbIe SKCIICPUMEHTBI. XUMMAL.

' Komnexiust Poccuiickoro o0reo0pa3oBaTeibHOrO
noprana

Pemenue pacyeTHbIX 3amaq http://him.1september.ru Enunas komnexuus LIOP:
110 TeMe IIpenmeTHas komneKUus « XUMUsD
«AszoTcoaepKkarine

48 OpraHUYeCcKue
COCAMHCHUA U UX
HaxOXXAEHUE B KUBOM
PUPOIE»
Ypok — ympaskHEeHUEe 1o http://school-collection.edu.ru/collection/chemistry
TeMe «A30TcozepKalue EcrecTBeHHO-Hay4HbBIEC S3KCIIEPUMEHTBI. X UMUSL.

49

OpraHuYeCKHUe
COeqUHEHUS U UX
HaxO)KJIEeHUEe B KUBOU

Komnexiust Poccuiickoro o0reo0pa3oBaTeibHOrO
noprana




npupone»

Hroro no pazneny 9

Paspea S. Beicokomo/IeKy IsIpHBIE COEAUHEHUS

HckyccTBeHHBIE IOTHMEPHI | 1 https://resh.edu.ru/ - Poccuiickast 371€KTpOHHAsS
IIKOJIA
5.1
www.hemi.nsu.ru — «OcHoBbl xuMmun» (UHTEpHET-
yueOHHUK)
[Tonyuenne u npumenenue | 1 http://him.1september.ru Enunast konnexiust LIOP:
59 HCKYCCTBEHHBIX [IpenmeTHast KOJUTEKLUS « X UMD
MOJMMEPOB
CuHreTnveckue monumepsr | 1 http://school-collection.edu.ru/collection/chemistry
53 EcrecTBeHHO-HayUYHbIE IKCIIEPUMEHTBI: X IMUSI.
' Komnexiust Poccuiickoro o0reo0pa3oBaTeibHOrO
noprana
CuHTeTH4eCKHe 1 http://him.1september.ru Enunas komnexuus LIOP:
54
TACTMACCHI [IpenmeTHast KOJUTEKLUS « X UMD
CuHTeTHYeCKHe BOJOKHA 1 http://school-collection.edu.ru/collection/chemistry
55 EcrecTBeHHO-HayUYHbIE IKCIIEPUMEHTBI: X IMUSI.
' Komnexiust Poccuiickoro o0reo0pa3oBaTeibHOrO
noprana




5.6

CuHTeTnveckue Kayqyku

http://him.1september.ru Enunas xomnexuus [{OP:
IIpenmeTHas komneKUus « XUMUsD

Tema 6. buonoruuecku akTUBHBIE

OpPTaHUYCCKUEC BCIICCTBA

6.1 DepMeHTHI http://him.1september.ru Enunas konnexkuus L{OP:
IIpenmeTHas komneKkuus « XUMUsD
6.2 Butamunbl http://school-collection.edu.ru/collection/chemistry
ECTeCTBeHHO-HayLIHbIe SKCIICPUMEHTBI. XUMMAL.
Komnexmust Poccuiickoro o61eodpa3oBaTeibHOTO
noprana
6.3 T'opmownbI http://him.1september.ru Enunas konnexkuus L{OP:
IIpenmeTHas komneKkuus « XUMUsD
6.4 Jlekapcta http://school-collection.edu.ru/collection/chemistry
ECTeCTBeHHO-HayLIHbIe SKCIICPUMEHTBI. XUMMAL.
Komnexmust Poccuiickoro o61eodpa3oBaTeibHOTO
noprana
6.5 IT.P. Ne2. http://him.1september.ru Enunas konnexkuus L{OP:
«O6HapykeHHe IIpenmeTHas komneKkuus « XUMUsD
BUTAMHUHOB»




Hroro no pazneny

Cucrematusanuys u 0000LIEHUE 110

KypCy OpraHU4eCKON XUMHUU

1.06001menue u

cUCTeMaTHU3aL U 3HAHUN

http://him.1september.ru Enunas komnexuus LIOP:
IIpenmeTHas komneKUus « XUMUsD

71 1o TeMe «Y I1€BOAOPOIBI
U UX NIPUPOIHBIE
UCTOYHUKID»
2.06001menue u http://school-collection.edu.ru/collection/chemistry
CHCTEMAaTU3ALIHSI 3HAHUI ECTeCTBeHHO-HayLIHbIe SKCIICPUMEHTBI. XUMMAL.
Komnexiust Poccuiickoro o0reo0pa3oBaTeibHOrO
o TeMe
noprana
«Kucnopogoconepxaiu
7.2

€ OpraHUYeCKUe
COeqUHEHUS U UX
HaxO)KJIEeHHUE B JKUBOU

npupone»




3.00001menue u

cUCTeMaTHU3aL U 3HAHUN

http://him.1september.ru Enunas komnexuus LIOP:
IIpenmeTHas komneKUus « XUMUsD

0 TeMe
«AszoTcoaepKkarine
73 1
OpraHUYecKue
COEIMHEHUS 1 UX
HaxOXXAEHUE B KUBOM
pUpPOIE»
4 Pewmenne 3a1a4 1o http://him.1september.ru Enunast konnexiust LIOP:
7.4 1
U3YHEHHBIM TEMaM [IpenmeTHast KOJUTEKLUS « X UMD
5. KonrponbHas padorta http://school-collection.edu.ru/collection/chemistry
75 Ne 3 110 KypCy ! EcrecTBeHHO-HayUYHbIE IKCIIEPUMEHTBI: XHMHUSI.
Komnexiust Poccuiickoro o0reo0pa3oBaTeibHOrO
OpraHu4eCKON XUMHUHU
noprana
6.AHaM3 KOHTPOJIBbHOH http://him.1september.ru Enunas komnexuus LIOP:
7.6 paGoTer Ne3 1 [IpenmeTHast KOJUTEKLUS « X UMD
Hroro no pasgeny 6 yacos
OBLIEE KOJIMYECTBO HACOB 68

I10 ITPOIT'PAMME










YYEBHO-METOJANYECKOE OBECHEYEHHUE OBPA30BATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE VUEBHBIE MATEPHAJIEI 1151 VUEHUKA

» Xumus / I'abpuensta O.C., Octpoymos N.I'., Cnankos C.A., Akunonepaoe o011ecTBo

«H3marenscTBO «lIpocBeimenue»

METOINYECKHWE MATEPHAJIBI UISA YUUTEJIA

10 KJIACC: T'apa H.H. Xumust: ypoku B 10 kyacce : yueOH. mocoOue mist o01ieobpas3oar.
opraam3anmii / H. H. T'apa. — 2-e u3n., nepepad. — M.: [Ipoceemenue, — 112 c.

MuxkwuTtiok A.Jl. Pabouas terpanp o xumuu: 11 xiace : k yuebnuky I'. E. Pynsuruca, ©. T
@enbamana «Xumusi. 11 knace». ®I'OC (xk HoBoMY yueOHUKY) / A. JI. MukuTiok. — M..;
WzparensctBo «Ok3amen», — 94 ¢. (Cepust « YueOHO-METOAMUECKUIA KOMIUICKT)

11 KJIACC: T'apa H.H. Xumus: ypoku B 11 kinacce : yuebH. mocoOue mis yaureneit
obmeoOpasosar. opranmzanuii / H. H. I'apa. — M.: TIpocsemenue, — 93 c.

MuxkwuTtiok A.Jl, Pabouas terpans no xumuu: 11 xnace : x yuebnuky I'. E. Pynsuruca, ©. T
®enbamana «Xumus. 11 knace». ®I'OC (xk HoBoMY yuebHUKY) / A. JI. MukuTIOK. — M.

UznatenscTBo «IK3amen», — 96 ¢. (Cepust «YueOHO-METOIUYECKUN KOMITJIEKT) )

U D®POBLIE OBPA3OBATEJ/IBHBIE PECYPCHI U PECYPCbI CETU UHTEPHET
https://resh.edu.ru/ - Poccuiickast 3J€KTPOHHAs KON

www.hemi.nsu.ru — «OcHoBbl xumun» (MHTEpHET-yueOHUK)

www.himi4ka.ru — OCHOBBI XUMUU JJIsl YAWHUKOB

www.virtulab.net — BupTyasibpHas sabopaTtopusi

https://www sites.google.com/site/himulacom/ - « XuMyJIs»

http://him. 1september.ru Enunas komnexkuus LIOP: [IpenMeTHas Kommekuus « XuMHsD



http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HBIE SKCIIEPUMEHTHI:
xumusi. Komneknust Poccutickoro o0meo0pasoBaTeibHOTO MopTaia
http://experiment.edu.ru AJIXUMUK: caiit JL.}O. Anukbeposoii

http://www alhimik.ru Becepoccuiickast oumnuana mMKOJbHAKOB IO XUMUH

http://chem.rusolymp.ru Opranuueckas XUMUsL: 3JEKTPOHHBIA yUeOHUK AJIST CPEIHEH IKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH: 3JIEKTPOHHBINA Y4eOHUK

http://www hemi.nsu.ru OTKpbITBIH KOIEIK: XUMUS

http://www.chemistry.ru JIuCTaHIIMOHHAS OJUMITHAAA [0 XUMHHU: TEJIEKOMMYHUKAIIMOHHBIH

00pa3zoBaTeNIbHBIN MPOEKT

http://www.edu.yar.ru/russian/projects/predmets/chemistry JIncTaHIMOHHBIE BPHCTUYECKHE

OJIMMITHAAbI ITO0 XUMHWU

http://www eidos.ru/olymp/chemistry 3anumareapbHast XUMUs
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