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HOSACHUTEJIbBHASA 3AIIMCKA

[Iporpamma nmo xMMuM Ha YpOBHE CpefHero o01iero oopasoBanus pazpadboraHa
Ha ocHOoBe PenepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O0 oOpa3oBaHuu B
Poccuiickoii denepanuuy, TpeOoBaHMI K pe3ysbTaTaM OCBOEHUS (penepabHOi
oOpa3oBaTeIbHOM TporpamMMbl cpeanero oo6miero ob6pazopanust (POII COO),
npencTaBieHHBIX B DeepalbHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe
COO, c yuérom KoHmemnuu mnpenojaBaHusi y4eOHOTO Tpenmera «XUMHS» B
oOpazoBaTeNnbHBIX OpraHu3anusx Poccuiickoit deaepaiyu, peaan3yromx 0C HOBHbIC
oOpa3oBaTe/ibHbIC MPOrpaMMbl, U OCHOBHBIX MOJIOXKeHUN «CTpareruu pa3BUTHS
Bocniutanusi B Poccutickoit denepanuu Ha nepuon 1o 2025 rogay (Pacmopsixkenve
[IpaButenbctBa PD 01 29.05. 2015 No 996 - p.).

OCHOBY IOJIXO0B K pa3pad0TKe MPOTPaMMBbI IO XUMUH, K OTIPEIETICHUIO OOIIIEH
cTpareruv oOy4eHHsl, BOCIUTAHUS U Pa3BUTUA O0yJaIOIIMXCS CPEACTBAMHU YU€OHOTO
npeamera «Xwmmust» s 10—-11  xkmaccoB Ha 0a30BOM  ypOBHE COCTaBHIM
koHnenryaisbHpie mosiokeHns OPI'OC COO o B3anM00OYCIOBICHHOCTH IIEJICH,
COJZIepKaHUsA, PEe3ylbTaToB O0OyueHuss W TpeOOBaHMM K YPOBHIO TMOATOTOBKU
BBITYCKHUKOB.

XuMudeckoe 00pazoBaHue, OJTy9aeMOe BBIMYCKHUKAMH 00111e00pa30BaTeILHOM
OpTaHu3alliy, SIBIISIETCA HEOThEMJIEMON YacThi0 X 00pa3oBaHHOCTU. OHO CIIYKUT
3aBEpIIAIONIMM STarlOM peajM3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE
KJIFOUEBBIX 1IEHHOCTEH, MPUCYIIMX HETOCTHOW CUCTEME XUMHUUECKOTO 00pa30BaHMsL.
OTH 1[EHHOCTHM KacaloTCs TO3HAHHWS 3aKOHOB MPUPOIbI, (HOPMUPOBAHUS
MUPOBO33pEHU 1 00111IeH KYIbTYphI 4eJIOBEKa, a TAKKE IKOJIOTHIECKH 000 CHOBAaHHOTO
OTHOIIIEHUS K CBOEMY 3JI0POBBIO U MPUPOJHOU cpene. Peammsyercss xumuueckoe
oOpa3zoBaHue 00yJArOIMXCS HA YPOBHE CPEIHEro 00IIero oopa3oBaHus CpeaCTBaMU
y4e0HOTO Ipeamera « XUMHs», COJIEpKAHUE U TOCTPOEHUE KOTOPOTO ONPE/IEIIECHBI B
IpPOTPaMMeE MO XUMUHU C YIETOM CTICIIM(PUKN HAYKH XUMHH, €€ 3HAYCHHsI B TIO3HAHUI
IPUPOJBI M1 B MaTEpHUATLHOM JKU3HU OOIIECTBA, a TakkKe C YUETOM OOmuMX Ieien u
IPUHIMUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CPETHErO OOLIEr0
obpazoBanus B Poccuiickoii Denepanum.

XUMHSI KaK DJIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK WIPaeT 0CcoOyi0 poJib B
COBPEMEHHOU LIMBUIIM3ALIMH, B CO3JJaHUU HOBO 0a3bl MaTepUaibHOM KyabTypbl. OHa
BHOCHT CBOHM BKJaa B (OPMHUPOBAaHHE PAIMOHAIHLHOTO HAYYHOTO MBINDICHUS, B
CO3/IaHHE LEIOCTHOTO MPEACTABICHUS 00 OKpYXKAlOUIEM MHUPE Kak O EIUHCTBE
OPUPOJBI U YETOBEKa, KOTOpoe (OpMHUpPYETCS B XMMHUM Ha OCHOBE MOHUMAaHUS
BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOIIErO0 MHUPA, OCO3HAHUS B3aUMOCBSI3U MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU M BO3MOKHBIMH 00JIACTIMU IPUMEHEHUSI.

TecHO B3aUMOJAECUCTBYS C APYrMMH €CTECTBEHHBIMU HAyKaMH, XUMHUS CTaja
HEOTHEMJIEMOM YacCThI0 MUPOBOU KYJIbTYypbl, HEOOXOJAMUMBIM YCIOBHEM YCIIEHIIHOTO



TpyAa W SKU3HH Kaxaoro wieHa oOmectBa. CoOBpeMEHHas XHMMHUS Kak Hayka
CO3MJATENIbHAs, KAaK HayKa BBICOKMX TEXHOJIOTUMA HAIPaBICHA Ha PEIICHUE
[NIO0AIBHBIX MPOOJIEM YCTOMYMBOIO PA3BUTHS YEIOBEUYECTBA — ChIPHEBOI],
HHEPTEeTHUECKOH, MUILIEBOH, SKOJOTUYECKOM 0€30TaCHOCTH U OXPaHbI 3JI0POBBSI.

B cootBercTBUM ¢ OOmMMMHM IETSIMH U NPUHIUIAMU CPEIHEro OOIIEro
oOpazoBaHus cojiepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHD
U3YYEHHUS1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJbTYPHYIO MOJITOTOBKY
oOy4aronmxcs, HE0OX0IUMYIO UM J1JIsl BBIPAOOTKH MUPOBO33PEHYECKUX OPUEHTUPOB,
YCHELIHOTO BKIIIOYEHUS B )KU3Hb COLIMYMA, IPOJOJDKEHUS 00pa30BaHNUs B Pa3INYHBIX
00JIaCTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBisilOIIMMU ~ TIpeAMETa  «XUMUS»  SBISIIOTCS  0a30BbIe  KypChl —
«Oprannyeckas xumusi» U «OOImAs WM HEOpraHuyeckas XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJEp>KaHUs KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOM HAayKH: CUCTEMA
3HAHUM MO HEOPTaHWYECKOW XMMHH (C BKJIIOYEHUEM 3HAHUM U3 OOIIeH XUMUU) U
opranvdeckod xumuu. POpMUPOBAHHME NAHHOM CHUCTEMBl 3HAHWWA IIPU W3Yy4ECHHUU
npenMera 00eceurBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT000pa3 sl BELLIECTB
Ha OCHOBE OOIIMX MOHSTHI, 3aKOHOB U TEOPUI XUMUHU.

Ctpykrypa conepxaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuyeckas Xumusn» cGOpMUpPOBaHAa B MpOrpaMme MO XHWMHUKM Ha OCHOBE
CHUCTEMHOTO MOIX0/1a K U3YUYEHUIO y4eOHOTO MaTrepuaiia u 00yclI0BIEHA UCTOPHUYECKU
000CHOBaHHBIM PA3BUTUEM 3HAHUM HA ONPENEIEHHBIX TEOPETUUECKUX YPOBHSIX. Tak,
B KypC€ OpraHn4y€eCKOM XUMHUH BEILIECTBA PACCMAaTPUBAKOTCS HA YPOBHE KJIACCUYECKOU
TEOPUU CTPOEHUS OPTaHUY €CKUX COETMHEHUH, a TAKIKE HA YPOBHE CTEPEOXUMUYECKUX
U DJIEKTPOHHBIX MPEJCTaBICHUN O cTpoeHuu BemlecTB. CBeneHus 00 M3y4yaeMbiX B
Kypc€ BEIIECTBAX JAKOTCS B Pa3BUTUM — OT YIJIEBOJOPOJOB [0 CJOKHBIX
OMOJIOTMUECKU aKTUBHBIX COEAMHEHUU. B Kypce opraHMYecKoW XMMHUU MOJIY4aroT
pa3Butue CcGOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO 0O0IIEro 00pa3oBaHus
NepBOHAYAJbHBIE TPEJCTABICHUSI O XUMUYECKOW CBSI3H, KIacCU(UKAMOHHBIX
IIPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMHUYECKOU
peaKIuu.

[lon HOBBIM YIJIOM 3peHUss B TpeaMere «Xumus» 0a30BOTO YPOBHs
paccmarpuBaeTCs HW3Y4YEHHBI Ha YpPOBHE OCHOBHOrO 0O0I1Iero o0pa3oBaHus
TEOPETUYECKUI MaTepuai U (PAKTOJOTUYECKHE CBECHUS O BEIIECTBAX U XUMUYECKOM
peakuuu. Tak, B uacTHOCTH, B Kypce «OOImas W HeopraHuyeckas XuMUsD)
00ydJaronmMcst Mpe0CTaBISAETCS BO3MOXKHOCTh OCO3HATh 3HaYEHHUE TIEPUOJUYECKOTO
3aKOHa C OOIIETEOPETUYECKUX U METOJ0JOTUYECKUX MO3UIMM, TIyOKe MOHATh
UCTOPUYECKOE HU3MEHeHHEe (YHKIMKA O3TOr0 3akoHa — OT oOoOmaromei 10
O0OBSICHAIONIEH U TPOTHO3UPYIOIICH.



Enunasg cuctema 3HaHMK O BaKHEHIIMX BEILIECTBAX, MX COCTABE, CTPOCHMWH,
CBOMCTBAX M NPUMEHEHUHU, & TAKXKE O XUMHUYECKUX PEAKIUSIX, UX CYIIHOCTU U
3aKOHOMEPHOCTAX NPOTEKaHUs fonoJHsAercs B Kypcax 10 n 11 knmaccos anemenTtamu
COJIepKaHUs1, UMEIOIIMMHU KYJIbTYPOJIOTHYECKUN U TPUKIIAAHOM XapakTep. DTU 3HAHUSA
CIOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBSI3U XUMUU C IPYTUMU HAyKaMU, pPAaCKPbIBAIOT
€€ poJib B [TI03HABATEIbHOMN U IPAKTUUECKOM JEATENbHOCTH YEIOBEKA, CTIOCOOCTBYIOT
BOCIMTAHUIO YBAKEHUS K IPOIIECCY TBOPUECTBA B 00JIACTU TEOPUU U MPAKTUYECKHX
MPUIOKEHUM XMMHH, TIOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO U
JMYHOCTHO 3HAYUMBIX MPOOJIEMaX, CBA3aHHbBIX C XUMHUEH, KPUTUUECKU OCMBICIIUBATH
uHpOpPMAIIMI0O W  TPUMEHATH, €€ JUid  TOMOJHEHWA 3HAHWUW, peIIeHUs
UHTEIUVICKTYaIbHBIX W JIKCHEPUMEHTALHBIX HMCCIIEA0BATENbCKUX 3a7a4d. B 1enom
colepkKaHue ydeOHOro mpeaMera «XUMHS» JAHHOTO YPOBHA  HW3Yy4YEHUs
OPUEHTUPOBAHO HA (POPMHUPOBAHUE Y 00 yUAIOIIUXCS MUPOBO33PEHUYECKOM OCHOBBI JIJIs1
noHuMaHust  Quiocopckux uAeH, TakuX Kak: MarepualbHOE  €IUHCTBO
HEOPraHW4YECKOro U OPraHUYECKOT0 MHUPA, 00YCIOBIEHHOCTh CBOMCTB BEUIECTB UX
COCTaBOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOAHBIX SBJICHUIN MyTEM 3KCIIEPUMEHTA U
pelIeHUsT TPOTUBOPEUMM MEXKIY HOBBIMU (akTaMu U TEOPETUUYECKUMU
NPEANnOChUIKaMHU, OCO3HAHUE POJIM XUMUU B PEIICHUH HKOJOTMYECKUX MpoOeM, a
TaKke MpoOJeM COEpEKEHUSI SHEPTETUUECKUX PECYPCOB, ChIPhs, CO3JaHUs HOBBIX
TEXHOJIOTUW U MaTEPUAIIOB.

B nnane peienyst 3a1a4 BOCIUTAHUS, Pa3BUTHA U COLIMATU3AIUHN 00 ydaroInXxcs
OPUHATHIE MPOTPAMMOM MO XMMHHM TOAXOAbl K ONPENEICHUI0 COJEPXKaHUSI U
MOCTPOEHHUS IIPEAMETA MTPEAYCMATPUBAIOT (POPMHUPOBAHHE YHUBEPCATbHBIX YUEOHBIX
NEeNCTBUN, UMEIoMMX 0a30BO€ 3HAUYE€HUE ISl Pa3JIMUHBIX BUAOB JACSATEIHLHOCTU:
penieHus: npo0OJieM, Moucka, aHanm3a 1 00padoTku nHGOpMaI, HEOOXOAUMBIX JJIs
OpUOOpETEHUs] ONbITa NPAKTUUECKOM U  HCCIEAOBATENLCKON  J1€ATENbHOCTH,
3aHUMAIOILIEN BaXKHOE MECTO B MO3HAHUU XUMHUH.

B mpaktuke mnpenojaBaHus XMMHUU KAaK HAa YpPOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus, TaK U HA YPOBHE CPEIHET0 00IIero o0pa3oBaHus, IPU OMpeEIeTICHIN
COJZIEPKATEIbHOW XapaKTepUCTUKH LEJNed M3y4eHUs MpeaMeTa HarpaBlIeHHEM
NEPBOCTENEHHOW 3HAYMMOCTH TPAAUIIMOHHO NPHU3HAETCS (POPMHUPOBAHHE OCHOB
XUMHUYECKON HAayKM Kak OOJIACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOM
NESITEIbHOCTH 4YellOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MUPOBOW KynbTypbl. C
METOJIMYECKON TOYKM 3PEHUS TaKOW MOJAXOJ K OMpPEACNCHHUIO Leled H3ydeHUs
IpeaMeTa SIBISIETCS BIIOJIHE OMIPaBIaHHBIM.

CornmacHO JaHHOM TOYKE 3pEHHS TJIaBHBIMU LIEISIMH HM3Y4YEeHHUS TNpeMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBIsIFOTCSA:

e (popmMupoBaHHE CHCTEMBI XUMHWYECKUX 3HAHUI KaK BAXKHEHIIIEH COCTaBIISFOIIICH
€CTECTBEHHO-HAYYHOU KAPTUHBI MHpPA, B OCHOBE KOTOPOU JIeKAT KIHOYEBbHIE



HNOHSATHSA, PyHIaMEHTAIbHBIE 3aKOHBI M TEOPUU XUMHUH, OCBOCHHE SI3bIKA HAYKH,
YyCBOGHHE W  [OHUMAaHHWE  CYIIHOCTH  JIOCTYNHBIX  000OUIeHuH
MHUPOBO33PEHUYECKOr0 XapakTepa, 03HAKOMJICHUE C UCTOPHUEN UX Pa3BUTHS U
CTaHOBJICHUS;

o (¢dopMHpOBaHUE U Pa3BUTHE MPEICTABICHUA O HAYYHBIX METOAaX MO3HAHUS
BEIIECTB U XUMHUYECKHUX PEaKIU, HeOOXOAUMBIX ISl MPUOOPETCHUS YMEHUI
OPHUEHTHPOBATHCS B MUPE BEIIECTB U XUMUUECKUX SIBICHUN, UMEIOIIUX MECTO
B IPUPOJE, B MPAKTUYECKOU U IIOBCEIHEBHOM )KU3HU;

e Ppa3BUTHE YMEHHH U CIIOCOOOB JCATEIbHOCTH, CBA3aHHBIX C HAOJIOJCHUEM U
OOBSICHEHHEM  XHMHUYECKOTO OJKCIEPUMEHTa, COOJIOACHUEM  MpaBUII
0e30macHOT0 0OpaIIeHUs C BEIECTBAMU.

Hapsiny ¢ aTum, conmepikarelibHasi XapakTepUCTUKA IeNieid W 3afad W3y4eHUs
npeaMeTa B MporpaMMe o XMMHUHM YTOYHEHa M CKOPPEKTUPOBaHA B COOTBETCTBHH C
HOBBIMH TIPUOPUTETaMU B CHUCTEME cpeaHero obOmero obpasoBanus. CerogHs B
NpernoJaBaHuy XUMHUH B OOJIbIIEH CTEMEHU OTHAETCs MPEANOYTEHNUE MPAKTHYeCKOU
KOMITOHEHTE COJIepIKaHus 00y4deHHsl, OpUEHTUPOBAHHOW Ha MOATOTOBKY BBIITYCKHUKA
oO1eo0pa3oBaTeNbHOM OpraHu3alliy, BIAJCIOLIEr0o He Ha0OpoM 3HaHUH, a
(GYHKIIMOHATBHOW TPaMOTHOCTBIO, TO €CTh CIOCO0AMU U YMEHUSIMU aKTHBHOTO
MOJTyYeHHSI 3HAHUW ¥ IPUMEHEHUS UX B PEaTbHOM )KU3HHU JJIs PEHICHUS PAKTHYECKHIX
3ajad.

B cBsi3u ¢ 3TUM npu U3YyUEHUU NpeaMeTa « XUMUs JTOMUHUPYIOIIEE 3HAYCHHE
NpUOOPETAIOT TAKUE LENU U 33/1a4H, KakK:

amanTanus OOydJaroumxcsl K YCJIOBHAM JUHAMHYHO Pa3BHBAIOIIETOCS MHUPA,
(dbopmMHpOBaHUE HHTEIUIEKTYATbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caM000pa30BaHHUIO,
COTPYAHUYECTBY, CAMOCTOSTEIbHOMY MIPUHATHIO TPAMOTHBIX PEIICHHI B KOHKPETHBIX
KU3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIIECTBAMU U MX MPUMEHEHHUEM;

dopmupoBanue 'y  oOydalomMXCsi  KIIFOYEBBIX  HABBHIKOB  (KITFOUEBBIX
KOMIICTCHIIN), WMEIOIINX YHUBEPCAILHOE 3HAYCHHWE [IIsI Pa3IMYHBIX BHUIOB
NESITEIbHOCTU: pelleHus MNpoOJieM, MOMcKa, aHamm3a M o0paboTku uHpopmaiuy,
HEOOXOIUMBIX JISI TPUOOPETEHUS OTIbITA IEATEIbHOCTH, KOTOpas 3aHUMAET BaXKHOE
MECTO B TIO3HAHWHM XWMHH, a TaKXe Ui OLEHKH C MO3WIUN DKOJOTHYECKOU
0€30TIaCHOCTH XapaKTepa BIUSHHS BEIIECTB M XUMUYECKUX MTPOIIECCOB HA OPTaHI3M
YeJI0BEKa U MPUPOIHYIO CPENY;

pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, WHTCIUICKTYaJIbHBIX M TBOPYECKHX
crocoOHocTell 00yJaronMxcs: COCOOHOCTH CaMOCTOSITENIbHO MTPUOOPETaTh HOBbIE
3HAHUS 10 XUMUU B COOTBETCTBHUU C JKU3HEHHBIMH MOTPEOHOCTSIMU, UCIIOIb30BaTh
COBpPEMEHHbIC MH(DOPMAIIMOHHBIC TEXHOJOTHHU I TIOWCKA W aHaIM3a y4eOHOU U
HAYYHO-TIOMYJIIPHO M HH(DOpMAIH XUMUYIECKOTO COJIePIKAHUS;



dbopMUPOBAHUE M PA3BUTHE y OOYUAIOIIMXCS aCCOIMATUBHOTO U JIOTHYECKOTO
MBIIIICHNS, HAOMI0AaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, MPHU TUIAHUPOBAHWM W TPOBEICHUU XUMHYECKOTO
IKCIIEPUMEHTA;

BOCTIHTaHHE Yy  OOyYaroumxcs YOSKIEHHOCTH B  T'YMaHHCTHYECKOU
HAMpPAaBIIEHHOCTH XWMHUHW, €€ BAXHOW POJM B PEIICHUH TJI00aTbHBIX MpoOsieM
paIMoOHAIILHOTO MPUPOIOTIONH30BAHMSI, TTOTIOJIHEHUSI YHEPTETHUECKUX PECYPCOB U
COXpaHEHHUS TPHUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOIUMOCTH OEpeKHOro
OTHOIIICHUS K TPHUPOJEC W CBOEMY 3J0pPOBBIO, a TaKkKe NPUOOPETCHHUS OIIbITA
WCIIOJIb30BaHMs TIOJYYCHHBIX 3HAHWUW I TPUHATHS TPAMOTHBIX PEIICHUNA B
CUTYaITUSX, CBSI3aHHBIX C XUMHYECKUMU SBIICHUSMH.

B yueOHOM miane cpeaHero oo1iero 00pa3zoBaHus NpeaMeET « XUMUs» 06a30BOro
YPOBHS BXOJIUT B COCTAB MPEAMETHOM 001acTH « ECTECTBEHHO -HAyUHBIC TIPEIMETHI .

OO61iee 9MCI0 YacoB, OTBEAEHHBIX JIJI1 U3yUEHUS XUMHUU, Ha 0a30BOM YPOBHE
cpeaHero oo1iero oopa3zoBanus, coctapisier 68 yaco: B 10 kiacce — 34 yaca (1 yac B
Henemo), B 11 kimacce — 34 yaca (1 gac B Henemo).



COAEP>KAHUE OBbYYEHUA
10 KJIACC
OPT'AHUYECKASA XUMUSA

TeopeTudyeckne 0CHOBBI OPraHU4eCKOl XUMHUHU

[Ipeamer opraHnyecKoi XMMUKU: €€ BO3ZHUKHOBEHHE, Pa3BUTUE U 3HAYECHUE B
MOJYYEHUU HOBBIX BEIIECTB WM MaTepHAIOB. TeopHsl CTPOEHHS OPraHUYECKUX
coenunenuii A. M. bytnepoBa, e€ ocHOBHBIE 1T0J10KeHUs. CTPYKTYpHBIE POPMYIIbI
OpraHMYEeCKUX BewmecTB. ['oMonorus, uzomMepusi. XuMUYECKass CBA3b B
OPTaHUYECKUX COEAUHEHUSX — OJIMHAPHBIE U KPATHBIE CBA3H.

[IpencraBnenue o kiaccudukalu OpraHuvYecKux BemecTB. HoMeHkmarypa
OpTraHWYEeCKUX COEIUHEHUI (CUcTeMarhyeckas) W TpPUBUAIbHBIE Ha3BaHUS
BOXHEHUIIIMX MPEICTABUTENECH KIACCOB OPTaHUYECKUX BEILIECTB.

OKCIIEpUMEHTATIbLHBIE METOJbl M3YYEHHUs BEIIECTB M HUX IPEBPALICHUN:
O3HaKOMJIEHHE ¢ 00pa3llaMy OpraHNYeCKUX BEIIECTB M MaTepuajiaMy Ha X OCHOBE,
MOJIETMPOBAHUE MOJIEKYJl OPraHWYECKUX BEIIECTB, HAOIIONEHUE M OIMCAHUE
JEMOHCTPALMOHHBIX OIBITOB IO IPEBPALICHUIO OPraHMYECKUX BEIIECTB IPH
HarpeBaHuu (TU1aBJIeHEe, OOYTIMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHWW psAn. MeraH u sTtaH —
OpocTelIMe NPEACTABUTENN AIKaHOB: (U3WYECKUE M XUMHUYECKHE CBOMCTBA
(peakuuy 3aMelleHUus] M TOpPEHHUs), HAaXOXKJIEHHWE B MPUPOJAE, NOJydEHUE U
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH PSAL. DTWIEH U MPOIWIEH —
NpOoCTEHIIMe TPEACTABUTENN AIKEHOB: (U3WYECKUE WM XUMHUYECKHE CBOMCTBA
(peakumy TUAPUPOBAHMS, TaJOTCHUPOBAHUS, THUAPATALUHA, OKHUCICHUS W
NOJINMEPU3ALIMN ), TOJyYEHUE U IPUMEHEHUE.

Ankanuensl: Oyraguen-1,3 u MetwiOyraauen-1,3: cTpoeHue, BaXHEWUIINE
XMMHUUYECKUE CBOMCTBA (peakuust nojmmepusanuu). [lonydeHne CUHTETHYECKOIO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOSHHS, TOMOJIOT UMECKUM PsJl. AlleTHIICH
— TPOCTEHIIMI MpeACTaBUTENb ATKWHOB: COCTaB, CTpOEHHE, (U3HUECKHE WU
XMMHUYECKUE CBOMCTBA (PEaKUUU THIPUPOBAHUS, FAJIOTCHUPOBAaHUS, THIpaTalllH,
TOPEHMUS ), TOJTyYEHUE U IPUMEHEHHUE.

Apenbl. beH3oi: cocrtaB, cTpoeHHE, PU3NYECKHE U XUMHYECKHE CBOMNCTBA
(peakuuu raJloreHUPOBAHUSA U HUTPOBAHUS ), OJyUYEHUE U pUMEHEeHue. Tonyon:
cocmas, cmpoeHue, @uauueckue U  XuMuueckue ceoucmea  (peakyuu
2aN02EHUP OBAHUS U HUMPOBAHUSL), NOTyueHue U npumenenue. TOKCUUHOCTh apEeHOB.



['eHeTnueckast CBSI3b MEXAY YIJIEBOAOPOJAMU, P UHAIJICKAIUMHU K Pa3IMYHBIM
KJlaccam.

[IpupoaHbIe MCTOYHUKH YIJI€BOAOPOAOB. IIpupoaHbIii ra3 um nNOIyTHBIE
HedTsiHbIe Ta3kl. HedThr m €€ mpoucxoxaenue. CrnocoObl mepepaboTku HehTH:
NEPETOHKA, KPEKUHI (TEPMUYECKUN, KaTATUTHUYECKUM), mupoin3. IIpomykrsl
nepepadoOTKU HEPTH, UX NTPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbII
yroJb U MPOIYKTHI €70 NEPEPAOOTKH.

OKCIEpUMEHTATIbHBIE METOJbl M3YUEHHS BEIIECTB M HUX MPEBPALICHUN:
O3HaKOMJIEHHE C 00pa3laMy IJIACTMACC, KayuyyKOB M PE3UHBI, KoJuteKuuu « Hedoy»
U «YT0Jb», MOJECTUPOBAHUE MOJIEKYJI YIJIEBOJIOPOJOB U rajlOr€HONpPOU3BOAHbIX,
POBEACHUE IPAKTHYECKON paOOTHI: OJTyYEHHUE ITUIIEHA U U3YyYEHHUE €r0 CBOMCTB.

Pacuérnbie 3agaumn.

Bbluucienuss 1o ypaBHEHHIO XMMHUYECKOW peakuuu (Maccbl, 00bEMa,
KOJIMYECTBA UCXOJHOTO BEIIECTBA WJIM MPOJAYKTA PEAKIIMU 1O W3BECTHBIM MACCE,
00bEMY, KOJTMYECTBY OJJHOTO U3 UCXOJIHBIX BEILIECTB WM MTPOAYKTOB PEAKLIUN).

Kucaopoaconep:xaume oprannyeckKue CoeIuHe HUsA

[IpenenpHble ONHOATOMHBIE CIHUPTHL. METaHOJ UM 3TAaHOJ: CTPOCHUE,
busznueckue M XMMHUYECKHE CBOWCTBA (peakuuu C AaKTUBHBIMH MeETaJUlaMH,
raJlor€HOBOJIOPOIaMHU, TOPEHHE), NpUMEHEeHUEe. BoIopoaHbBIE CBSI3H MEXKITY
MOJIEKYJIaMU CIIUPTOB. J[efiCTBHE METaHOJIa U 3TaHOJIa HA OPTraHr3M YEI0BEKa.

MHoOroatoMHble  CHOUPTHL. ODTWIEHTJIMKOIb U  TJIMUEPUH: CTPOECHHUE,
busznueckue M XUMHYECKHME CBOMCTBA (B3aMMOJECHCTBHE CO ILEIOYHBIMU
METaJUlaMHi, KaueCTBEHHAas pPEaKlusi Ha MHOroaTOMHble ciUpThl). JleiicTBue Ha
OpraHu3M yenoBeka. [ [pumenenune rimuepuHa U STUICHTJIMKOJIS.

@DeHOJI:  CTPOEHHE MOJEKYJbl, (U3NUECKUE U XUMUYECKHE CBOWCTBA.
Tokcuunocts penomna. [lpumenenue gpeHona.

Anpperunasl U Kemowvl. DoOpMaNbAETHI, aUETAIBJIETHI: CTPOECHUE,
busznueckue U XMMUYECKHE CBOMCTBA (pEaKLMU OKHUCJIEHUS U BOCCTAHOBJICHUS,

Ka4eCTBEHHBIE PEAKIINH ), TOJyYCHHUE U IPUMEHEHHE.

OHOOCHOBHBIE ITpeebHbIE KApOOHOBbIE KUCIOTH. MypaBbUHAas U YKCyCHas
KHUCJIOTBI: CTpOEHUE, (PU3UUECKHE U XMMUYECKHUE CBOMCTBA (CBOMCTBA, OOLIHE 1 Jis
KJ1acca KUCJIOT, peakiusl STepudukaiivm), noaydeHue u npuMmenenue. CteapuHoBas
Y OJICMHOBAsl KUCJIOTHI KaK MPEACTABUTENN BBICIIMX KapOOHOBBIX KUCIOT. Mblia
KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOTOIIEe JIEHCTBUE.

Cnoxnble 3GuUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maposms
c0kHbIX 3¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xupoB. buonornyeckas
POJIb ) KUPOB.

VYrneBonel: cocTaB, KiaccupuKanus — yrieBojoB  (MOHO-, JAU- U
noJmcaxapuabl ). ['Imoko3a — mpoCTerIii MOHOCaxapuI: 0COOEHHOCTH CTPOCHHS



MOJIEKYJIbI, PU3NYECKHe U XMMUYIECKHE CBOMCTBA (B3aUMOICHCTBHE C THIP OKCHIOM
meau(ll), okucnenne ammuadHbIM pacTBOpOM okcua cepedpa(l), BocctaHoBIeHNE,
OpOrKeHHE TIIFOKO3bl ), HAXOXKICHUE B IPUPO/I€, IPUMEHEHHE, OO0 HIeCcKast pOJib.
dorocuHTe3. PpyKTO3a KaK U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a kak npupojHbie nojuMepbl. CTpoeHue Kpaxmana u
HEIUTI003bl.  DU3MUECKUe U XMMHUYECKHE CBOWCTBA Kpaxmana (THIpOJI3,
Ka4EeCTBEHHAs PEaKLHUs C HOJIOM).

DOKCNEpUMEHTATIbHBIE METOJbl W3Y4YEHHs BEUIECTB M HX IMPEBPAILCHUIL:
NpoBe/leHNe, HaOMIOJIEHNEe U ONHCAHHWE IEMOHCTPAIMOHHBIX OMBITOB: I'OpPEHUE
CIUPTOB, KAYECTBEHHBIC PEAKIMU OJHOATOMHBIX CIUPTOB (OKUCIIEHUE ATAHOJIA
okcugaom Mmenu(ll)), MHOTOaTOMHBIX CHUPTOB (B3aUMOJCHCTBUE TJIMIIEPUHA C
rugpokcugom menu(ll)), anpnerunoB (OKUCIEHHE aMMUAYHBIM PACTBOPOM OKCHIA
cepeopa(l) u ruapoxcugom meau(ll), BzaumopgelcTBUE Kpaxmaiga C HOJOM),
IPOBEACHHUE NPAKTUYECKOM pabOThl: CBOMCTBA PACTBOPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Bbluuciennss 1o ypaBHEHHIO XHMMHUYECKOW peakuuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIMU 110 HU3BECTHBIM MACCE,
00bEMY, KOJIMYECTBY OJJHOTO U3 UCXO/IHBIX BELLIECTB WM MTPOAYKTOB PEAKLINN).

A30TCcoAepIKaIIMe OPTaHUYECKUE COCTUHEHHUS.

AMUHOKHUCIIOTHI KaK aM(pOTepHbIe OpraHndecKue coequnenus. uznueckue u
XMMHYECKUE CBOMCTBA aMUHOKHUCJIOT (Ha mNpuMmepe ImuuHa). buonormueckoe
3HaY€HUE aMUHOKUCIIOT. [lenTuasl.

benku kak mnpupoaHbIE BBICOKOMOJEKYJSpHbIE coenuHeHus. [lepBuunas,
BTOPUYHAsI M TpETUYHas CTPyKTypa OenkoB. XHMMHUYECKHE CBOMCTBA OENKOB:
TUAPOJIN3, IEHATypalKsl, KaUeCTBEHHbIE PEAKLIMU Ha OEIKH.

DKCNEpUMEHTAIbHBIE METOJbl W3Y4YEHHs BEIIECTB M WX IPEBpAICHUI:
HaOJII0JIEHUE U OTIMCaHUE IEMOHCTPAMOHHBIX OIBITOB: JIcHaTypalus OeIKOB Ipu
HarpeBaHuU, IIBETHbIE pEeaKIINU OEIKOB.

BricokoMoIeKyJIAPHBbIE COeANHEHUSA

OcCHOBHBIE TIOHATHS XUMHH BBICOKOMOJIEKYJIIPHBIX COCTUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BE€HO, CTENEHb MOJIUMEPHU3AIMH, CPETHSS MO JIEKYJISIpHas
macca. OCHOBHBIE METOJIbl CHUHTE3a BBICOKOMOJEKYISIPHBIX COCIMHEHUA —
MOJIMMEPHU3ALMS U TIOJTMKOHACHCAIHS.

DKCNEepUMEHTAIbHBIC METOJbl HW3y4YEHHS BEIICCTB M WX IPEBPAIICHUI:
O3HaKOMJIEHHE C 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanmsanust MeXIpeIMETHbIX CBs3€M IPU U3YYEHUN OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISETCS 4Yepe3 HCIOJb30BaHWE KaK OOIMX eCTeCTBEHHO -



HAYYHBIX TOHSTHI, TAK Y MOHITHM, SBJIAIOIIMXCS CUCTEMHBIMH JJIsI OTIAEIbHBIX
IPEIMETOB €CTECTBEHHO -HAYYHOTO LIUKJIA.

OO61me ecTeCTBEHHO-HAYYHbIE TIOHATHUS: SBJICHUE, HAYYHBIN (PaKT, TUMOTE34,
3aKOH, TEOpHs, aHAIU3, CHHTE3, KiacCU(UKaIMs, NepUOAUYHOCTh, HAOIIOICHHE,
U3MEPEHNE, SKCTIEPUMEHT, MOIETUPOBAHHUE.

@du3uka: Mmarepus, DSHEprHs, Macca, aroM, DJJEKTPOH, MOJIEKYJIa,
DHEPTEeTUUECKUN YpPOBEHb, BEILECTBO, TENO, OOBEM, arperarHoe COCTOSHUC
BEIIECTBA, (PU3NUECKUE BETMUMHBI U €AUHUIIBI X H3MEPEHUSI.

buonorus: knerka, opranusMm, 6uocdepa, oOMEH BEIIECTB B OpPraHU3ME,
doTocuHTE3, OMOJIOTUYECKHU AaKTHUBHBIE BemiecTBa (O€NKH, YIIeBOJbI, >KUPHI
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOPHBIE TOPO/Ibl, TIOJIE3HBIE UCKOTIAEMBbIE, TOTLTUBO,
pecypchl.

TexHonorusi: mnuuieBble MPOAYKTHI, OCHOBBI PALMOHAILHOTO THUTaHUS,
MOIOILME CPEACTBA, JIEKAPCTBEHHbIE U KOCMETHUUECKUE MTPEenaparThl, Marepualibl U3
UCKYCCTBEHHBIX U CHHTETUUYECKUX BOJIOKOH.

11 KJIACC

OBIIAA U HEOPI'TAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI XUMHHU

XUMUYECKUNA 3JeMeHT. AToM. Snpo aroma, HW30TOIBI. DJIEKTPOHHAI
000J109Ka. DHEPTETUUCCKUE YPOBHH, MOAYPOBHU. ATOMHBIC opOuTamm, S-, p-, d-
aneMeHThl. OCOOEHHOCTH pacrpeAeieHus] JEKTPOHOB M0 OpOUTAIAM B aToOMax
AIIEMEHTOB TEPBBIX YETHIPEX IEPUOIOB. DJIEKTPOHHAS KOH(DUTypaITis aTOMOB.

[lepnoanveckuit 3akoH U [leproanueckas cucteMa XMMUYECKHUX JJIEMEHTOB /1.
N. MennaeneeBa. CBs3b NEpUOIUUECKOr0 3akoHa M Ilepmoanueckoil cucTembl
xuMu4eckux 3naeMeHToB J[. M. MenpaeneeBa ¢ COBPEMEHHOM TEOPHEHU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTHM H3MEHEHUS CBOMCTB XUMHYECKUX DJJEMEHTOB U
00pa3yeMbIX MMM TPOCTBIX U CJOXKHBIX BEIIECTB IO TPYMIaM M TIEPHUOJaM.
3HavYeHUE MEePUOUYECKOTO0 3aKOHA B pa3BUTHH HAYKHU.

Ctpoenrie BemiecTBa. XHUMHUYECKas CBs3b. BHIIBI XMMHUYECKOW CBS3U
(KOBaJIeHTHas HEMOJIIpHAsl M MOJSIpHAasi, UOHHAS, METaJulnueckas). MeXxaHu3Mbl
o0pa3oBaHusi KOBAICHTHOM XUMHUYECKOW CBsI3U (OOMEHHBIM U JOHOPHO-
aKuenTopHeiil). BomopoaHas cBs3b. BajgeHTHOCTh. DIEKTPOOTPULIATEILHOCT.
Crenenp okuciaeHusl. IOHbI: KATHOHBI 1 AaHUOHBI.

BemecTtBa  MOJIEKYJSIDHOTO UM HEMOJIEKYJSIPHOTO  CTPOEHHUA. 3aKOH
MTOCTOSTHCTBA COCTABA BEIIECTBA. | UIbl KPUCTAJUIMYECKUX PEHIETOK. 3aBUCHUMOCTh
CBOMCTBA BEILIECTB OT TUIA KPUCTALTUYECKON PEIIETKH.



[lonsiTe 0 mUCHEpCHBIX cucTemMax. VICTUHHBIE M KOJUIOMIHBIE PACTBOPBL
MaccoBas 10151 BelmecTa B pacTBOpE.

Knaccudukarms HEOPraHUYECKUX COCIMHEHUH. Homenkinarypa
HEOPraHUYECKUX BEIIECTB. [eHeTudeckas CBA3b HEOPIraHWYECKUX BELIECTB,
MIPUHAJICKANMX K PA3JIMYHBIM KIJIACCaM.

Xumnueckasgs peakuus. Kiaccupukanuss XUMUYECKUX — pEakIUil B
HEOPraHWYECKOW U OPraHMYEeCKOM XMMHH. 3aKOH COXPAaHEHHUs MAacChl BEIIECTB,
3aKOH COXPaHEHMI M IPEBPALLICHHS] SQHEPT U IPU XUMAYECKUX PEAKLUAX.

CxopocTh peakiuu, e€ 3aBUCUMOCTh OT pa3iauyHbIX (pakTopoB. OOpaTUMbIe
peakuuu. XUMUYECKOoe paBHOBecHe. DaKTOpbI, BIMAKOLME HA COCTOSHUE
xuMu4deckoro pasHosecus. [ Ipunnun Jle [larense.

DunekTponuTrudeckas aucconuanvs. CuibHbie U ciadbie 25eKTpoauThl. Cpena
BOJIHBIX PACTBOPOB BELIECTB: KUCJIasl, HEUTPAJIbHAS, ILIEIOYHAS.

OKHUCIUTENBLHO-BOCCTAHOBUTEIIbHBIE PEAKLINH.

DKCHEPUMEHTAIIbHBIE METOJbl M3Y4YEHHs BELIECTB M HUX IPEBPALLCHUI:
nemoHcTpanus Tadmun «llepuoguueckas cucreMa XuMuueckux snemeHToB Jl. M.
MenieneeBa», M3ydeHHE MOJIENEH KPUCTAUTMYECKUX PEIIETOK, HAOMIOACHHUE U
ONMCaHUE TEMOHCTPAMOHHBIX U JA0OPATOPHBIX OMBITOB (Pa3jI0KEeHUE MEPOKCHIA
BOJIOPO/Ia B IPUCYTCTBHUH KaTaIn3aTOPa, ONPENEIICHUE CPENBI PACTBOPOB BEILECTB
C IOMOIIIbIO YHUBEPCATIbHOTO MHIMKATOPA, PEAKLIMU HOHHOTO 0OMEHa), MPOBEJICHUE
npakTHuIecKoi padoTel « BnusiHue pa3nnyuHbIX pakTopoB HA CKOPOCTh XUMUYECKON
peaKkumn».

Pacuérnblie 3anaumn.

Pacu€rel 10O ypaBHEHMSAM XUMHUYECKUX peEaKkUMi, B TOM YHCJE
TEPMOXUMHUYECKHUE PACUETHI, PACUETHI C KCTI0JI30BAHUEM MTOHATHS «MacCOBast J10JI
BEILECTBAY.

Heopranmyeckasi xumust

Hemeramel.  Ilonoxenune HemeraisioB B llepuoauyeckon  cucteme
xumudeckux snemeHToB J[. M. MeHneneeBa U 0COOEHHOCTH CTPOCHHUSI aTOMOB.
®du3nueckue CBOWCTBA HEMETAUIOB. AJUIOTPONHS HEMETAIOB (HAa mpuUMepe
KHCJIOPO/J1a, cephl, hocdhopau yrieposa).

XVUMHUYECKHE CBOMCTBA BAKHEHIINX HEMETAUIOB (TaJIOTEHOB, CEPhI, a30Ta,
dochopa, yrmepoma U KpEeMHHSI) M HUX  COCAMHEHHMH  (OKCHIOB,
KHCJIOPOJICOJIEPKAIMX KUCIIOT, BOJOPOAHBIX COEAUHEHUN ).

[IpyMeHeHnE BaXXKHEUIIINX HEMETALIOB U UX COCAUHECHUMN.

Mertaibl. [lonoxenue merawioB B llepuognueckoit cucteMe XUMUYECKUX
anemenToB [. Y. MenneneeBa. OcoOEHHOCTH CTPOCHHS IJIEKTPOHHBIX 000JIOYEK
aToMoB MeTauioB. O0mme ¢uzndeckne cBoicTBa MeTaioB. CIlaBbl METAJIIOB.
DJEKTPOXUMHUY €CKUM AT HAMPSIHKEHUI METAITOB.



XUMHUUYECKHE CBOMCTBA BAXKHEUIIIMX METAUIOB (HATPUM, KaJMH, KalbIUH,
MarHui, amfOMUHUM, IUHK, XPOM, JK€JI€30, MEIb) U UX COCTUHECHUM.

OO6mme crnocoObl noiyueHuss MeTawioB. [IpumeHenne meramwioB B ObITY U
TEXHUKE.

DKCHEpUMEHTATIbHBIE METOJbl W3YYEHHsI BEIECTB W HX MPEBpAIlCHUN:
U3y4YEHUE KOJUIEKIMU «MeTauibl U CIUIaBbD», 00pa3ll0B HEMETAUIOB, PEIICHUE
AKCTIEPUMEHTAIILHBIX 3aj]a4, HAOJIIOJICHWE W ONUCAHUE JAEMOHCTPALMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOICHCTBUE THAPOKCHIA ATTFOMUHUS C PAacTBOpaMHU
KHUCJIOT U IIEI0Y e, KaYeCTBEHHBIC PEAKIIMK Ha KATUOHBI METAJUIOB).

Pacuérnblie 3agaun.

Pacuérpl mMacchl BelllecTBa WM 00bEMA Ta30B MO U3BECTHOMY KOJMYECTBY
BEIIECTBA, MAacCe€ WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMM BEILECTB,
pacuérbl Macchl (00bEMa, KOJIMUECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIU OJTHO
U3 BEILIECTB UMEET MPUMECH.

XuMHUS U )KU3Hb

Posp xumumn B 00€Crie4eHUH IKOJIOTUUECKON, SHEPTeTUYECKON U MUIIEBOM
0€30MacCHOCTH, pa3BUTUN MeIULUHBI. [IoHSATHE O HAy4YHBIX METOJaX MO3HAHUS
BEILIECTB Y XUMUYECKUX PEAKIIH.

[lpencrtaBnenuss 00 OOMMX HAy4YHBIX MPUHUUIAX M[POMBIILIEHHOIO
MOJTYYEHUS BaKHEHIINX BEILECTB.

YenoBek B MHpE BELIECTB M MATEPUAIOB: BAXKHEWILIME CTPOUTEIbHBIE
Marepualibl, KOHCTPYKLIMOHHBIE MAaTepHUallbl, KpPAaCKW, CTEKJIO, KEpaMmuKa,
Marepualibl JUI 3JEKTPOHUKH, HAHOMATEpHUAJIbl, OPraHUYECKHE U MHUHEpaIbHbIC
ynoOpeHwus.

XvuMHSIT U 3J0pPOBBE YEJIOBEKA: IMPAaBWIA HCHOJIb30BaHUS JIEKAPCTBEHHBIX
npenapaToB, IpaBuiia 0€30MaCHOT0 UCIIOIb30BaHUs ITPENapaToB OBITOBON XUMUH B
MTOBCEIHEBHOM KU3HHU.

MexnpeaMeTHbIe CBS3H.

Peammzanusi  MEXIpEAMETHBIX CBsSI3ed MpU  M3YyUYEHUH OOWel H
HEOpraHndeckoil xumun B 11 Kilacce OCyIIECTBISIETCA YEPE3 UCTOJIb30BAHUE KaK
OOIMX EeCTEeCTBEHHO-HAYYHBIX TMOHSATHH, TaK W TIOHSATUM, SIBIJISIOIIUXCS
CHUCTEMHBIMHU JIJI1 OTAENBHBIX MPEIMETOB €CTECTBEHHO -HAYYHOTO LIMKJIA.

OO6ume ecTecTBEHHO-HAYYHbIE MOHSTHUS: HAYYHBIM (PAaKT, TMIIOTE3a, 3aKOH,
TEOpHsl, aHauu3, CHUHTE3, KIACCU(PHUKAIMSA, TEePUOIUIHOCTh, HAOIIO/IEHHE,
AKCIEPUMEHT, MOJIETTMPOBAHNE, U3MEPEHUE, SIBJICHUE.

du3rKa: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOI, PaJMOAKTUBHOCTb, MOJIEKYJIA, SHEPTETHUECKUN YPOBEHb, BEILIECTBO, TEJIO,
00BbEM, arperaTHoe COCTOSIHUE BEIIECTBA, (PU3NUECKHUE BETUYMUHBI U €UHUIIBI UX
U3MEPEHUS, CKOPOCTb.



buonorus: kierka, opraHW3M, OJKOCcHCTeMa, Ouocdepa, Makpo- U
MUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEILIECTB B OpTaHU3ME.

['eorpadmus: MuHEpasbl, TOPHBIE IOPOJIBI, MOJIE3HbIE UCKOMAaeMbIE, TOTIJIMBO,
pecypchl.

TexHomorusi: XuMuU4eckass MMPOMBIIIICHHOCTh, METALTYPTHS, TTPOU3BOJICTBO
CTPOUTEIHHBIX MaTePUAIOB, CEIbCKOXO3HCTBEHHOE MPOU3BOJICTBO, IHUIICBAS
MPOMBINIICHHOCTh,  (hapMalleBTUYECKass  MPOMBIIIICHHOCTh, IPOW3BOJICTBO
KOCMETUYECKHUX IMPenaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepUaAJIOB,
AIIEKTPOHHASI TPOMBIIIIICHHOCTh, HAHOTEXHOJIOTHH.



I[JTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJAHEI'O OBIIEI'O OEPA3OBAHMA

JIMHHOCTHBIE PE3YJIBTATBI

®I'OC COO ycraHaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHUS
oOydJaronmMucs TPOTpaMM CpeaHEero ooOImero oOpa3oBaHUs (JTMYHOCTHBIM,
METAaNpeAMETHBIM M IpeaMeTHbIM). HayuyHo-MeTonnueckoil OCHOBOW Ui
pa3pabOTKU TUIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS MPOTpamMM CPEIHEro OOIIero
00pa3zoBaHus ABJISICTCS CUCTEMHO -/1€ATEIbHOCTHBIN MOXO 1.

B COOTBETCTBUU C CUCTEMHO-JEATEILHOCTHBIM MOJXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJbTaTOB OCBOCHUS MpEeaAMeTa «XUMHUS» Ha YPOBHE CPEIIHEro
00111eT0 00pa30BaHUs BbIIEJICHBI CJICYIOIIME COCTABIISIONINE:

OCO3HaHWE OOYYaIOIMMHUCS POCCUNCKOW Tpa)xAaHCKOW WAECHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSTEIIbHOCTH ¥ CAMOOIIPE/IEICHHUIO;

HAJIMYKME MOTHUBAIIUU K 00YUEHHUIO;

I[EJICHAIIPABJICHHOE Pa3BUTUE BHYTPEHHUX YOEKIECHUN JTUYHOCTU Ha OCHOBE
KITIOUEBBIX IIECHHOCTEW U UCTOPUUYECKUX TPATUIIUN 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CHOCOOHOCTh OOy4YaloIIMXCs PYKOBOJICTBOBATHCA B CBOEH
JEATeIbHOCTH IEHHOCTHO-CMBICJIOBBIMM YCTAHOBKAMH, MPUCYIIUMHU IE€IOCTHOU
CHUCTEME XUMHUUECKOT0 00pa30BaHus;

HATMYKE MPABOCO3HAHMS IKOJIOTUYECKOH KYJIbTYpPhl U CIIOCOOHOCTH CTAaBUTh
HEMU U CTPOUTH KU3HEHHBIE IIJIAHBI.

JIngyHOCTHBIE pE3YNbTaThl OCBOCHHS MPEIMETa «XUMUS» JOCTUTAIOTCS B
CIMHCTBE Y4YEOHOW M BOCIUTATEILHOM JEATEIbHOCTU B COOTBETCTBUHM C
T'YMaHUCTUYECKUMHU, COIMOKYIIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMHU
U WaeajlaMd POCCHMCKOro TpakJIaHCKOTO OOIIecTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMud U  TpaBWJaMH  TOBEIEHUS, CIOCOOCTBYIOUIMMH  IpOLECcaM
CaMOIIO3HAHUS, CaMOPAa3BUTHS M HPABCTBEHHOTO CTAHOBJICHHUS JINYHOCTH
00yYaroIIUXCA.

JIuuHOCTHBIE pe3yJbTaTbl OCBOCHMSI MpeaMeTa «XUMHS»  OTPakaroT
c(hopMUPOBAHHOCTh OTIBITA ITO3HABATEIBHONW M MPAKTUYECKOW AEATEIbHOCTH
00y4aroIuMXCs MO peaTu3aliy MPUHATHIX B 00IIECTBE IICHHOCTEHM, B TOM YHUCJIC B
YacTH:

1) rpa:knaHCKOr0 BOCIIMTAHUS:

OCO3HaHUs 00yYAIOIIMMHUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00S3aHHOCTEH,
YBOKXCHHS K 3aKOHY U ITPABOTIOPSIIKY;

MPEACTaBICHUSI O COIMAIBHBIX HOPMax W TMPaBWIAX MEKIMIHOCTHBIX
OTHOIIICHUM B KOJIJICKTUBE;



TOTOBHOCTH K COBMECTHOM TBOPUECKOU JEATEILHOCTH IPU CO3/IaHUH YUEOHBIX
NPOEKTOB, PEILICHNHU YUEOHBIX U MIO3HABATEIbHBIX 33/1a4, BHITTOJIHEHUH XUMUYECKUX
HKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMUMAaTh M MNPUHUMATh MOTHBBI, HAMEpPEHUS, JIOTHKY H
apryMEHTHI JPYTUX [IPU aHAIM3€E PA3JIUYHBIX BUIOB YUEOHOU JEATEIILHOCTH;

2) MIaTPMOTHY€ECKOr0 BOCIIMTAHUSA:

LEHHOCTHOTO OTHOUIEHHS K MCTOPUYECKOMY M HAydYHOMY HAacCJEIUIO
OTEYECTBEHHOM XUMUU;

yBaKEHHsI K TPOLIECCY TBOpPYECTBA B OO0JACTU TEOPUU U MPAKTHUUECKOTO
NPUMEHEHHUS XUMHUHM, OCO3HAHMS TOTO, YTO JOCTHIKEHHSI HAYKU €CThb PE3YJIbTaT
JUIMTENbHBIX ~ HAaOMIOAEHUN, KpPOMOTIMBBIX OKCIEPUMEHTAIbHBIX IOHUCKOB,
NOCTOSIHHOT'O TPy YUEHBIX U IPAKTUKOB;

MHTEPECA U 03HABATEIbHBIX MOTUBOB B IIOJIY4YEHHUH U MOCJIECAYIOIIEM aHAIIN3E
uH(GOPMAIMH O NEPEAOBBIX JOCTUKEHUAX COBPEMEHHOM OT€UECTBEHHON XUMUUY;

3) AyXOBHO-HPAaBCTBEHHOI' 0 BOCITUTAHUA:

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO OBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllUH, CBSI3aHHBIE C XUMUYECKUMHU SIBJICHUSMU,
U MIPUHUMAaTh OCO3HAHHBIE PEILICHNS, OPUEHTUPYSACH HA MOPaIbHO -HPaBCTBEHHBIC
HOPMBI U IICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJEHUE M MOCTYNKH CBOMX TOBApPHUILIEH C
NO3ULIMKA HPABCTBEHHBIX W IMPABOBBIX HOPM M OCO3HAHMUE MOCJIEACTBUN ITUX
MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

NOHUMAaHMUsI LIEHHOCTEW 3/10poBoro M 0Oe3omacHoro oOpasza >KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOT'O OTHOILEHHSI K COOCTBEHHOMY (PU3UUECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmoeHns MpaBuil 0€30MacHOTrO OOpallleHUs] ¢ BEIIECTBaMU B OBITY,
IIOBCEIHEBHOMW )KU3HU U B TPYIOBOU AEATEIILHOCTH;

NOHUMAHUS LEHHOCTU TMpaBWil MHAMBUAYATHHOTO U  KOJUIEKTUBHOIO
0€301MacHOT0 MOBEACHHSI B CUTYAlUSIX, YTPOKAIOIIMX 3/J0POBBIO U JKU3HU JIIOJIEH;

OCO3HaHMS MOCJEACTBUNA U HENPUATUS BPEAHBIX NMPUBBIUEK (YHOTpeOIeHus
aJIKOT0JIs1, HAPKOTUKOB, KypeHHUs1 );

5) TPyA0BOT0 BOCIIUTAHUSA:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCJIIeI0BATEIbCKON
NESITEIbHOCTH, OOIIECTBEHHO IOJE3HOM, TBOPYECKOW W JAPYrHMX BHAAX
NeSITEIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE Y4YacTHE B PpEIICHUMH MPaKTUUYECKUX 3a/1ad
COLMATIHLHOM HAIIPABJICHHOCTH (B paMKax CBOETO KJIacca, IIIKOJIbI);



MHTEpECa K NPAKTUUECKOMY U3YyUEHUIO NPOQeCcCril pa3InuyHOIro poaa, B TOM
YUCJIe HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUHU;

YBaXKEHUS K TPYAY, JOJAM TPYyJla U pe3ybTaraM TPYAOBOU AEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BbIOOPY HHIWBUIYATbHOUW TPaeKTOPHUU
oOpazoBanus, Oynymell mpodeccud W pear3aliid COOCTBEHHBIX JKM3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEN K XUMHUH, UHTEPECOB U
noTpeOHOCTEH 001IIECTBA;

6) 3K0JI0rH4eCKOro BOCIIUTAHMSI:

HKOJIOTUYECKH IIEJIECOOOPA3HOr0 OTHOIIEHUSI K MPUPOAE, KaK HCTOYHUKY
CYILECTBOBAHUS KU3HU Ha 3EMJIE;

NOHUMAaHUS TJIO0AIBHOTO XapakTepa HKOJOTMYECKHX MPOOJeM, BIMSHUA
HKOHOMHUYECKUX MPOLIECCOB HA COCTOSTHUE NPUPOTHOM U COLIUATBHOM CpeIbl;

OCO3HaHMs HEOOXOJMMOCTH UCIOJIb30BaHUS JOCTWKEHUM XUMHH IS
pelIeHus: BONPOCOB PallMOHATILHOTO TPUPOA0NOIb30BaAHUS;

AKTUBHOTO HENPUATUS JCUCTBUM, NPUHOCAIIMX BPEI OKPYKAIOIICH
OPUPOJHON Cpele, YMEHUs NMPOTHO3UPOBATh HEOJAroNnpuUsATHBIE SKOJOTHYECKUE
NOCJIEICTBUS NPENNPUHUMAEMBIX IEUCTBUI U PEIOTBPAIIATh UX;

HAJIMYUSI PA3BUTOT0 SKOJIOTMYECKOTO MBILUIEHUS, SKOJIOTHUECKOH KYJIbTYpHl,
OmbITa JEATENbHOCTH HKOJIOTUYECKOU HaMpaBJICHHOCTH, YMEHUs
PYKOBOJCTBOBAaThCS UMU B TMO3HABATENbHOM, KOMMYHUKATUBHOM U COLMAILHON
NPaKTUKE, CIMOCOOHOCTM M YMEHHUSI AaKTMBHO NPOTHUBOCTOSITH HACOJOTUU
xemooOouu;

7) HEeHHOCTH HAYYHOT' 0 IO3HAHUS:

c(hopMHUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOUIECTBEHHOW TPAKTUKU;

NOHUMAHUS CHELM(PUKA XUMUUM KaK HayKd, OCO3HaHMi €€ poJiu B
(GOpMUPOBAHUM PALMOHAIBHOTO HAYYHOTO MBILUICHUS, CO3/JaHUU LEIOCTHOIO
npencTaBieHUs] 00 OKPYXKAIOIIEM MUpPE KaK O €IUHCTBE MPUPOIBI U YENOBEKa, B
NO3HAHWM TPUPOJHBIX 3aKOHOMEPHOCTEW W pEIICHUU MpoOJieM COXpaHEHUS
IPUPOJTHOTO PABHOBECHS;

yOeXKAEHHOCTH B OCOOOM 3HAUMMOCTH XUMHMHM JUJII  COBPEMEHHOM
IUBUJIM3AIUU: B €€ TYMaHUCTUYECKON HAPABJIEHHOCTH U BaYKHOH POJIU B CO31aHUU
HOBOM 0a3bl MaTrepuUalbHOM KYyJIbTYpbl, pELIEHUH TI00aIbHBIX MpoOieM
YCTOWUYMBOT'O PA3BUTHS YEIOBEYECTBA — CHIPHEBOU, JHEPTETUUECKON, MTUIIEBOU U
HKOJIOTUYECKOW 0€30MacHOCTH, B Pa3BUTHH MEAUIIMHBI, 00ECTICUEHUU YCJIOBHMI
YCTEIIHOTO TPY/Ia U AKOJIOTHYECKH KOMPOPTHOM )KM3HU KaXA0TO YJIeHa 00IIECTBa;

€CTECTBEHHO-HAyYHOW TPAMOTHOCTH: TOHUMAHHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCTIOJb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIb30BaTh
MOJTydaeMble 3HAHUS JJI aHAIM3a U 00BSICHEHHUS SIBIICHUI OKPYXKAIOIIEr0 MUpa 1



NPOUCXOASIIIMX B HEM U3MEHEHUH, YMEHUS JeflaTh 000CHOBAaHHbBIE 3aKIIFOUYCHHUS HA
OCHOBE HAayYHBIX (DPAKTOB ¥ UMEIOIIUXCS JAHHBIX C IIeTIbI0 MOTy4EHHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENbHO MCMOJIB30BaTh XUMHUYECKUE 3HAHUS I
peleHus npo6JieM B pealibHbIX JKU3HEHHBIX CUTYaIUSIX;

MHTEpeca K MMO3HAHUIO U UCCIIC0BATEIBCKOM eI TEbHOCTH;

TOTOBHOCTH U  CIIOCOOHOCTM K  HENpPEpPbIBHOMY OOpa30BaHHUIO U
caMOOOpa30BaHMI0, K AKTHUBHOMY IIOJIyY€HUIO HOBBIX 3HAaHMM MO XUMHHU B
COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTIMU;

UHTEpeca K 0COOEHHOCTSM Tpy/Ja B Pa3iIMUHbIX cepax mpodeccruoHaTbHON

NEATEIIbHOCTH.
METAIIPEAMETHBIE PE3YJIBTATBI

MertanpeamerHbie pe3yabTaThl OCBOCHUS y4eOHOTO mpeamera « XUMHUs» Ha
YpOBHE CPEITHETO 00IIEro 00pa30oBaHUs BKIIFOYAIOT:

3HaYUMBbIE i1 (OPMHUPOBAHUS  MHUPOBO33PEHHUS  OOYyYaIOUIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIIEHAYYHbIE MOHATHUS, OTPAKAIOLINE
HEJIOCTHOCTh HAyYHOW KapTUHBI MHUpAa U CHEeUU(PUKY METOJO0B IO3HAHWS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX (Marepusi, BEIIECTBO, SHEPTHs, SIBJICHUE,
npolecc, CUCTEMA, HAYYHbIN (DaKT, IPHUHIIMUII, TUTIOTE3a, 3aKOHOMEPHOCTb, 3aKOH,
Teopusl, UCCIIeJ0BaHNe, HAOIOICHNE, U3MEPEHHE, SKCTIEPUMEHT U IPYTHUe);

YHHUBEpCAJIbHbIE YUeOHbIEC JAEUCTBUS (IO3HABATEIbHbIE, KOMMYHUKAaTHUBHbIE,

pEryiaTUBHbIE), obecreyuBaronye dbopmupoBanue byHKIMOHATTLHON
IPaMOTHOCTH U COLIMAITLHON KOMIIETEHIIUY 00y4arouXCsl;
CIIOCOOHOCTh 00yyaroumxcs UCIIOJIb30BaTh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHbBIC Y4E€OHBIC
JIEUCTBHUS B IO3HABATEIbHOW U COUAIILHOM PAKTHKE.

MeranpeaMeTHbIe PE3yJIbTaThl OTPAXaKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATCIIbHHIMM, KOMMYHUKATUBHBIMM U  PETYJISATUBHBIMU
JICUCTBUSMHU.

OBJaanenue YHHBEPCAJbHbIMU y4eOHbIMH NMo3HaBaTeJIbHbIMH
AeicTBUSIMHU:

1) 6a3oBbIe JJOTMYECKHE 1€ UCTBUSI:

CaMOCTOSITENIbHO  (OopMynMpoBaTh W aKTyaJU3UpoOBaTh  MpoOJiemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

OTIPENENATh LEAU JEATeIbHOCTH, 3a/JaBas MHapamMeTpbl U KPUTEPUU UX
JIOCTUXKEHHUS, COOTHOCUTh PE3YJIbTATHI JEATEIIbHOCTH C MOCTABJICHHBIMH IEJIIMU;

MCT0JIb30BaTh MPU OCBOEHUHU 3HAHUN MNPUEMBI JOTUYECKOTO MBIIUICHUS —
BBIJICJIATh XAPAKTEPHbIC MPU3HAKU MOHSTUM M YCTAaHABIIMBaTh WX B3aUMOCBS3b,



UCII0JIb30BaTh COOTBETCTBYIOIIME MOHATHS 11 00BSICHEHUS OTACIbHBIX (DAaKTOB U
SIBIICHUM;

BbIOMpATh OCHOBaHMA M KPUTEPUHM I KJIAacCU(UKAIMM BEIIECTB U
XUMHUYECKHUX PEAKIUN;

YCTaHABIMBaTh NPUYUMHHO-CIICACTBEHHBIE CBA3M MEXAY U3Y4acMbIMU
SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYXACHHUS (MHAYKTHBHBIE, JAEIYKTUBHBIE, TIO
aHAJIOTUH), BBISABJISATH 3aKOHOMEPHOCTHM M NPOTHUBOPEYHUS B PACCMATPUBAEMBIX
SIBIICHUAX, (DOPMYIUPOBATH BHIBOIBI M 3aKITIOYCHHS,

IIPUMEHATH B MPOLECCE NO3HAHUS, UCTIOJIb3YEMbIE B XUMUN CUMBOJIMYECKUC
(3HaKOBBIE) MOJEIH, IPE0OPa30BBIBATH MOIEIIbHBIE MPEACTABICHUS — XUMUYEC KU
3HaK (CMMBOJI) JJIEMEHTA, XUMHUYECKas POpMyIia, ypaBHEHHE XUMHUECKOH peakluu
— IIPU pEIICHUU y4E€OHBIX NMO3HABATENbHBIX U MPAKTUUYECKUX 33]a4, TPUMEHSITH
HA3BaHHbIE MOJICJIbHBIC NPEICTABJICHUS JUUISl BBISBJICHHS XapaKTEPHBIX NPU3HAKOB
M3Yy4aeMBbIX BELIECTB U XUMHUECKUX PEAKLUH.

2) 0a30Bble HCCJIeI0BATEIbCKIE 1€ HCTBUS:

BJIQJIETh OCHOBAaMH METOJIOB HAyYHOI'O MO3HAHUS BEIHIECTB U XUMHYECKHUX
peaKuu;

bopMyaMpOBaTh LIETH U 337a4H UCCIIETOBAHMS, UCII0JIb3 OBATh [10CTABIICHHBIE
U CaMOCTOSITENbHO C(HOPMYIUPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA
NO3HAHUSA U OCHOBBI Uil (POPMHUPOBAHUS TUIIOTE3bI 10 MPOBEPKE MPABUIBLHOCTU
BBICKa3bIBAEMBIX CYKCHUN;

BJIQJIETh HABBIKAMU CaMOCTOSITEIIBHOIO IUIAHUPOBAHUA W IMPOBEICHUS
YUEHUYECKHUX HKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUS HA0IIOAATh 33 XOJIOM
npoIlecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTar, (HopMyIupoBarh
000011LIEeHHsI U BBIBOAbI OTHOCUTENIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCJIEIOBAHMS,
COCTaBJISITh 000CHOBAHHBIN OTUET O MIPOACTIAHHOU paboTe;

npuoOperaTh OMNBIT YYEHHUUECKOW MCCIEe0BATENbCKOW U MPOEKTHOM
JEeSTEIbHOCTH, TPOSIBISATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MIOMCKY METOI0B PELIEHUS ITPAKTUY €CKUX 3a7a4, IPUMEHEHUIO Pa3JIMYHBIX METOI0B
MO3HAHUS.

3) pa6oTa c unopmanueii:

OpPUEHTUPOBATHCS B PA3JIMYHBIX HCTOYHHMKAX HMHPoOpMalMu (HAYIHO-
NomyJsIpHasl JMUTEeparypa XUMHUYECKOTO COJIepXaHUs, CIpaBOYHBbIE MOCOOUS,
pecypcol MHTepHeTa), aHanM3upoBaTh UH(DOPMAIIMIO PA3IUYHBIX BUAOB U GHOpM
MIPEACTaBIICHUS, KPUTHYECKHU OLICHUBATh e JOCTOBEPHOCTH "
HENPOTUBOPEUYHUBOCTD;



dbopmynupoBarh 3apOCHl U MPUMEHSATh Pa3JIMYHbIC METOJIBI MPU MOUCKE U
orbope wuHpOpMaLUK, HEOOXOAUMOM JUId BBHINOJHEHUA Y4YeOHBIX 3ajad
OIPENEIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCMOJIb30BAHUS HH(GOPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH U Pa3IMUHBIX HIOUCKOBBIX CUCTEM;

CaMOCTOSITEIbHO  BBIOMpaTh  ONTHUMAJIBHYIO  (OpMYy  IPENCTAaBIICHUA
uHpopMaiun (cxembl, rpaduku, TuarpaMMsl, TAOJIUIBI, PUCYHKH U IPYTHUE);

UCII0JIb30BaTh HAYYHbI A3bIK B KAYECTBE CPEICTBA IPU PAOOTE C XMMHUUECKOU
uH(pOpMaIUe: MPUMEHATh MEXKIpeIMeTHbIe ((pu3nueckre U mMareMaTudeckKue)
3HAKU U CUMBOJIbI, OPMYJIbl, a00OpEBUATYPBl, HOMEHKIIATYPY;

UCIIOJIb30BaTh M NpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJMYECKHE CPEACTBA
HarJsiJHOCTH.

OBiaieHUue YHUBEPCAJIbHBIMA KOMMYHUKATHBHBIMH 1€ HC TBUSIMH :

3a/1aBaTh BOMPOCHI IO CYIIECTBY 0OCYKIaeMOM TEMBbI B X0/1€ JUaJIoTa W/Win
JNUCKYCCUM, BBICKa3blBaTb HJeH, (OPMYJIMPOBAaTH CBOM  MPEIJIOKEHUS
OTHOCUTEJIbHO BBINOJHEHUSI IPEJI0OKEHHOM 3a1auH;

BBICTYNATh C MPE3EHTAUMEH pe3ylbTaTOB MO3HABATEILHON JESTEILHOCTH,
MOJIy4YE€HHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMU MPH BBITIOJHEHUN
XUMHUYECKOTO 3KCIIEPUMEHTA, MPAKTUUECKON pabOThl MO UCCIIEAOBAHUIO CBOMCTB
M3Y4aeMbIX BEILLIECTB, pealn3alii Y4eOHOro NpoeKTa U (GopMYIUPOBATh BHIBOIbI
[0 pe3yJibTaraMm NPOBEAEHHBIX MCCJENOBAHUN MYTEM COTJIACOBAHUSA MO3ULIMMU B
X0/J1€ 00CYXACHUSI 1 0OMEHa MHEHUSIMU.

OBiaieHue YHUBEPCAJbHBIMH PeryJIsITUBHBIMH 1€ HCTBUSIMU

CaMOCTOSTENbHO IUIAHUPOBATh M OCYIIECTBJIATh CBOIO IO3HABATEIbHYIO
NESTEIbHOCTh, Ompeaensis e€ UelMd M 3a7aud, KOHTPOJUPOBaTb M IO Mepe
HEOOXOJAMMOCTU KOPPEKTUPOBATH TMpEAJiaraéMblii alrOpUTM JACUCTBUN TIpU
BBIMIOJIHEHUU YYE€OHBIX UM HCCIIEOBATENbCKUX 3a/1ad, BbIOMpaTh Haubojee
3¢ deKTUBHBIN Ccrnoco0 MX peHieHust ¢ y4€TOM TMOJY4YEHHs] HOBBIX 3HAHUM O
BEIIECTBAX M XUMUYECKUX PEAKIUX;

OCYILECTBISITH CAMOKOHTPOJIb CBOEH JIEATETbHOCTH Ha OCHOBE CaMOaHAIIN3a U
CaMOOIICHKH.

HPEIMETHBIE PE3YJIBTATDbBI
10 KJIACC

[IpenmeTHbie pe3ysbTaTbl OCBOEHUS Kypca «OpraHuueckas XuUMUSD
OTPAXKAKOT:

chopMuUpPOBAaHHOCTh TPEACTABICHUH O XHMHYECKOW COCTAaBIIIOIICH
€CTECTBEHHO-HAYYHOW Kap TUHBI MUPA, POJIM XUMHUHU B MIO3HAHUU SIBJICHUM TTPUPOJIbI,



B (OPMHPOBAHUU MBIIUIEHUS W KYJIbTYpbl JMYHOCTH, €€ (PYHKIIMOHAIbHOM
IrPaMOTHOCTH, HEOOXOAUMOM JIsl pelIeHUs] MPAKTUY €CKUX 3a/1a4 U SKOJOTUYECKU
000CHOBAHHOI'0 OTHONIIEHUS K CBOEMY 3/I0POBBIO U IPUPOTHOMU CPEIE;

BJIQJICHUE  CUCTEMOM  XMMHUYECKMX  3HAHHW, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIAralOIIME TMOHATHS (XMMHYECKUH DJIEMEHT, aroM, 3JEKTPOHHas
000JI04Ka aT0Ma, MOJIEKYJIa, BaJIEHTHOCTb, 3JIEKTPOOTP ULATENbHOCTh, XUMUYECKast
CBA3b, CTPYKTypHas (opmyna (pa3BépHyTas U COKpaUIEHHAs), MOJIb, MOJIIPHAI
Macca, MOJISIpHBIA 00bEM, YTIIEpOTHBIN CKENET, (PYHKIIMOHAIBHAS TPYIIIa, pauKall,
U30MEPUSL, U30MEPBL, TOMOJIOTHYECKUU PSI, TOMOJIOTH, YTJIEBO IO PO, KUCIOPOI 1
a30TCOJEpIKAILME COEAUHEHHsS, MOHOMEp, MOJIMMEDP, CTPYKTYpPHOE 3BEHO,
BBICOKOMOJIEKYJIIPHbIE COEAMHEHHS); TEOPUM M 3aKOHBI (TEOpUsl CTPOEHUS
oprannyeckux BeuectB A. M. ByTiepoBa, 3aKk0OH COXpaHEHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XUMHH; MHPOBO33PEHUECKHE 3HAHU,
JeKale B OCHOBE NOHUMAHUS NPUYMHHOCTH M CHCTEMHOCTU XUMHYECKHX
SBJICHUM, (PAKTOJOTHMUECKUE CBEICHUS O CBOMCTBAX, COCTaBE, MOJIYYEHHH U
0€30MaCHOM HCIIOJb30BaHUM BAKHEUIIMX OPTaHUYECKHUX BEUIECTB B OBITY U
IIPAKTUYE€CKOM AEATENbHOCTHU YEIOBEKA,;

c(hopMHUPOBAHHOCTh YMEHUW BBIABIATH XapaKTEPHbIC MPHU3HAKU TMOHATUH,
YCTaHaBJIMBaTh UX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIME MOHATUS TPU
OIIMCAHUU COCTaBa, CTPOCHUS U IPEBPAILECHUN OPraHUYECKUX COCTUHEHNN;

c(hopMHUPOBAHHOCTh YMEHUW HCIOJIb30BaTh XUMHUUYECKYI0 CUMBOJMKY IS
COCTaBJICHUS MOJIEKYSIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOW, COKpAILIEHHOMN)
dbopMyn OpraHMYeCKMX BEIIECTB W YpaBHEHUW XWMHUYECKHX pEaKLuH,
M3TOTaBJIMBAaTh MOJEIA MOJIEKYJ OPTaHUYECKUX BEIIECTB JJIs WUIIOCTPALHUU HUX
XUMHUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOECHUS,

c(hopMHUPOBAHHOCTh YMEHHI yCTaHABIUBATh MPUHAJICKHOCTh HM3yUEHHBIX
OPraHMYECKHUX BELIECTB II0 HX COCTaBy U CTPOCHHUIO K OIPEACIEHHOMY
KJIacCy/Tpynne COeAMHEHU (YIJIeBOJAOPOJbl, KUCIOPOJ M a30TCOJAEprKallye
COCIMHEHUS, BBICOKOMOJICKYJSIDHBIE COEIMHEHUs), JaBaTh KM Ha3BaHUS IO
cuctemarnueckoit Homenkinarype (IUPAC), a Takxe NpUBOIUTH TPUBUAIbHbIC
Ha3BaHUsI OTAENbHBIX OPTaHUYECKUX BEUIECTB (STWJIEH, NPOMMIEH, AalleTUJIEH,
ATUJICHTJIMKOJIb, TIUUEPUH, (EeHOJ, (opManbaerul], aueTaibAeru, MypaBbUHAI
KHCJIOTA, YKCYCHAas KUCJIOTA, OJIEMHOBAsA KUCJI0TA, CTEApUHOBAs KUCJIOTA, TJIIOK034,
bpyKTO3a, KpaxMal, IeJUI0I03a, TIUINH);

c(hopMHUPOBAHHOCTh, YMEHHUS OMNPEAENSATh BHJIBI XMUMHUYECKON CBSI3U B
OpTraHUYECKHUX COCTMHEHUSX (OJMHAPHBIC U KPATHbIC),

c(hOpMUPOBAHHOCTH YMEHHUSI TPUMEHITh TMOJOXKEHUS TEOPUU CTPOCHUS
opranndeckux BemecTs A. M. bytnepoBa 111 00bsICHEHUS] 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTABa M CTPOCHMS; 3aKOH COXPAHEHUS MACChI BELIECTB;



c(hopMHUPOBAHHOCTH YMEHUI XapaKTEPU30BaTh COCTaB, CTPOCHHE, (PN3UICCKUC
U XUMHUYECKHE CBOWCTBA THUIMUYHBIX TIPEICTABUTENCH pPa3IMYHBIX KJIaCCOB
OpTaHWYECKUX BEIIECTB (METaH, 3TaH, dTUJICH, IPOIUJICH, alleTuieH, OyTaaueH-1,3,
MeTHIIOyTaareH-1,3, 6€H301, METaHOI, 3TaHOJI, dTHJICHTJIMKOJIb, TJIMIEPHH, (PEHOI,
aleTaIbJIeTHI, MypaBbHHASA U YKCYCHAsI KHCJIOTHI, TJIFOK03a, KpaxMall, [eJUI0I03a,
AMHUHOYKCYCHasl KUCJIOTa), WITFOCTPUPOBATh TEHETHUECKYIO CBSI3b MEKIY HUMH
YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKUX PEAKIUH C WCIO0JIb30BaHHEM
CTPYKTYPHBIX (hOPMYIT;

c(hopMHUPOBAHHOCTH YMEHUS XapaKTePU30BaTh UICTOYHHUKH YTIICBOOPOTHOTO
CBIPbs (He(Th, PUPOIHBIN ra3, yroJib), CHOCOObI UX IepepadOTKU U MPAKTUIECKOE
pUMEHEHHE TTPOAYKTOB repepad oTKu;

c(hopMHUPOBAHHOCT, yYMEHHUN TPOBOJUTH BBIYUCICHHS 10 XUMHYECKUM
ypaBHEHUSAM (Macchl, 00bEMa, KOJMYECTBA MCXOJHOTO BEIIECTBA MM TPOJIYKTa
PEeaKIIy 110 U3BECTHBIM Macce, 00bEMY, KOJIMIECTBY OJTHOT'O U3 HCXOTHBIX BEIICCTB
WJIH TIPOAYKTOB PEaKIINK ),

c(hopMHUPOBAaHHOCT, YMEHWW BIIQJCTh CHUCTEMOW 3HAHUKA 00 OCHOBHBIX
METO/1ax HAyYHOT'O MMO3HAHMS, UCTIOJIb3YEMbIX B XUMHH TIPU U3YYCHUH BEIIECTB U
XUMHWUYECKUX SBJICHUH (HaOIIoIeHue, M3MEpEHHUE, SKCTIPUMEHT, MOJIEIMPOBAHUE),
WCIIOJIh30BaTh CHUCTEMHBIC XUMHUYCCKHAE 3HAHWS JJIsI TPUHATHS pEIICHUN B
KOHKPETHBIX JKH3HCHHBIX CHUTyallWsIX, CBS3aHHBIX C BEIIECTBAMH H HUX
IPUMEHCHHUEM;

c(hopMHUPOBAHHOCTH YMEHUH COOFOAATh MIPaBUIIa TOJE30BaHUS XUMUYIECKOU
nocyaoi u JadOpaToOpHBIM O00OPYIOBaHHWEM, a TakXKe IMpaBWia OOpaIeHHs ¢
BEIICCTBAMH B COOTBETCTBHM C MHCTPYKIIUSIMHU TI0 BBITMIOJHEHHIO JTAOOPATOP HBIX
XUMHYECKUX OTIBITOB;

c(hopMHUPOBAaHHOCT, yYMEHHUU IIJITAHUPOBATH M  BBIMOJHATH XUMHYCCKHUN
AKCIIEPUMEHT (TIPEBpAIICHUS OPTAaHWYECKHX BEIICCTB MMPU HArPEBAHUH, TTOTyICHHE
STHJICHA U N3yYEHUE €TI0 CBOMCTB, KAYECTBEHHBIC PEAKIIUU OPTaHNYECKUX BEIICCTB,
JeHaTypaiiys O€JIKOB MPU Harp €BaHUH, [IBETHBIE PEAKIMHN OCIIKOB) B COOTBETCTBUM
C TpaBWIaMH TEXHWKH O€30TacHOCTH MNpH OOpalleHud C BEHIeCTBAMH U
7a00paTOpHBIM  00OpYIAOBAaHUEM, TMPEACTABIATh PE3YJbTAThl XUMHYECKOTO
sKcTIeprMeHTa B (OpME 3almuCHU ypaBHEHUN COOTBETCTBYIOIIMX PEAKIUN U
(hopMyIMpPOBaTh BBIBOIBI HA OCHOBE 3THX PE3YJILTATOB;

c(hopMHPOBAaHHOCT, YMEHUH KPHUTHUYCCKH aHAIM3UPOBATh XHMHYECKYIO
uHbOpMAIMIO, TOJy4aeMyl0 U3 pa3HbIX HMCTOYHHMKOB (CpPEACTBa MacCOBOM
uHbopmarmu, MHTepHET U ApYyrux);

chopMupOBaHHOCTP ~ YMEHHUH  CcOOMIOAATh  MpaBWIA  SKOJOTHYECKH
11e1ecO00pa3HOTO TOBEACHUSI B OBITY M TPYAOBOM JEATEIHPHOCTH B IIENSX
COXPaHEHHsI CBOETO 370POBBSI U OKPYXKAIOMIEH MPUPOIHOU Cpeabl, OCO3HABATH



OTIACHOCTh BO3JICUCTBHS HA JKHUBBIC OPraHU3Mbl OINPENEIIEHHBIX OPraHUYeCKUX
BeIecTB, MoHUMas cMbica nokasarensa [1JIK, mosicHITh Ha mpuMepax CmocoObl
YMEHBIIICHUS] W TMPEIOTBPALICHUS HMX BPEOHOIO BO3JECHCTBHS HA OPraHM3M
YEJIOBEKA,;

TS 00YYAIONIUXCA C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 3JI0POBbS: YMEHHE
MPUMEHATh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX MO3HAHUS BEILECTB U
XUMHYECKHX SIBIICHUN;

UL CJETBIX W CIa0OBHUAAIMX OOYYarOMIMXCS: YMEHHE UCIIOIb30BaTh
penbedHo-ToueuHyI0 cucTeMy 00o3HaueHui JI. bpaiinsg nms 3amucu XUMHYeCKUX

dbopmyi.
11 KJIACC

[IpenmerHbie pe3yibTaThl OCBOEHUS Kypca «OOmas M HeopraHWyecKas
XUMUS» OTPaXKAKOT:

c(hopMUPOBAHHOCTh MPEJACTABJICHUNA: O XUMUYECKOW COCTAaBIISIONICH
€CTECTBEHHO-HAyYHOU Kap TUHBI MUPA, POJIM XUMHH B IIO3HAHUU SIBJICHUNA IPUPOJIBL,
B (OopMUpPOBAHUM MBINUICHUS U KYJIbTYpbl JMYHOCTH, €€ (PYHKIIMOHAILHOU
rPaMOTHOCTH, HEOOXOAUMOM I pEIICHUs] MPaKTUUECKUX 33]1a4 U SKOJIOTUYECKU
000CHOBaHHOI'0 OTHOILIEHUS K CBOEMY 3/I0POBbIO U IPUPOAHOM Cpeie;

BJIQJICHUE  CUCTEMOW  XUMHUYECKMX  3HAHHW, KOTOpass  BKJIKOYAET:
OCHOBOIIOJIATAOIIME MOHITUS (XMMHUUECKUN DIIEMEHT, aTtoM, M30Tom, S-, pP-, d-
AIIEKTPOHHBIE OPOUTAIM aTOMOB, HMOH, MOJIEKYJd, MOJb, MOJISIPHBIM OOBEM,
BAJICHTHOCTbD, 3JEKTPOOTPULATEILHOCTh, CTENEHb OKUCJICHHS, XUMUY ECKasl CBA3b
(KOBaJICHTHAs, HOHHAs, METAJUTMYECKasi, BOJOPOAHAS ), KPUCTAIUTMUECKas PEIIETKA,
TUIIBI  XUMHUYECKUMX PEAKUUWd, PacTBOp, BJIEKTPOJIATHI, HEIIEKTPOJMTHI,
ANEKTPOJIMTUYECKAS JUCCOLMALMSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTbH
XUMHUYECKON PEAKIMH, XUMHUYECKOE PaBHOBECHUE); TEOPUU M 3aKOHBI (TEOpus
AIEKTPOJIMTUYECKON aucconmanuu, nepuoanueckui 3akon . M. Menneneesa,
3aKOH COXPaHEHHMs MacChl BEIIECTB, 3aKOH COXPAHEHUSI U MPEBPALICHUS SHEPTUA
IpU XMMHUYECKHX PEaKUHUsAX), 3aKOHOMEPHOCTH, CUMBOJIMUECKUHN SA3BIK XHMUH,
MHPOBO33PEHUYECKUE 3HAHUS, JISKAIIME B OCHOBE NMOHMMAHUA NPUYUHHOCTH U
CUCTEMHOCTH XMMHUYECKUX SIBICHUW, (PaKTOJOTHUECKUE CBEACHHUS O CBOWCTBAX,
COCTaBe, MOJYYEHUH 1 0€3011aCHOM UCTOJIb30BaHUN BXKHEUIIINX HEOPTaHUYeCKUX
BEIIECTB B OBITY M MPAKTUYECKOM IeATETbHOCTH YEI0BEKa,

c(hopMHUPOBAHHOCTh YMEHMI BBISBISITh XapaKTEpHbIC MPU3HAKK TOHSITHH,
YCTaHaBJIMBaTh UX B3aUMOCBS3b, UCIIOJIb30BATH COOTBETCTBYIOIIME MOHATUS TIPU
ONMCAHUN HEOPTAHUYECKUX BEIIECTB U UX NPEBPALICHHIA;

c(hopMHUPOBAHHOCTH YMEHUN HCIOJBb30BaTh XUMHUUYECKYI0 CHUMBOJIMKY IS
coctaBieHus GOpMya BEIIECTB W  yPaBHEHUHW XMMHUYECKHX  PEaKIIUH,



cuctemaruaeckyro HomeHkIarypy (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTIEIbHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbIM ra3, YIJIEKUCIbIM ra3, aMMUaK, raméHas
U3BECTh, HEralE€Hasl U3BECTb, IUTHEBAS COJA, TUPUT U IPYTHE);

c(hopMHUPOBAHHOCTh YMEHUH OMPENENSATh BAIEHTHOCT U CTENEHb OKUCIICHUS
XUMUYECKUX AJIEMEHTOB B COCAMHEHUSAX PA3JIMYHOIO COCTaBa, BUJ XMMHUYECKOU
CBsI3M (KOBAJICHTHAsl, MIOHHAs, METAIUIMYECKasi, BOJOPOJAHAs) B COCAMHEHUAX, THUI
KPUCTAUTMYECKON PEHIETKH KOHKPETHOTO BEIECTBA (aTOMHAs, MOJEKYJSIpHas,
MOHHasl, METAJUTMYECKas1), XapaKTep CPebl B BOJAHBIX paCTBOPAX HEOPraHUYECKUX
COCJIMHCHMI;

c(hopMHUPOBAHHOCTD YMEHUN YCTaHABIIMBATh MPUHAJIEKHOCTD
HEOPraHMYECKHUX BELIECTB MO MX COCTABY K OMNPENEIEHHOMY KIacCy/Tpymie
COEIMHEHUN (TIPOCTHIE BEIIECTBA — METAJUIBI U HEMETAJUIbI, OKCHUbl, OCHOBAHUS,
KHCJIOThI, aM(pOTEpHBIE THAPOKCHUIBL, COJIN);

c(hopMHUPOBAHHOCTh YMEHUI pacKpbIBaTh CMBICJ IEPUOIUYECKOTO 3aKkoHa /1.
W. MenpeneeBa 1 1€MOHCTPUPOBATH €I0 CUCTEMATU3UPYIOLLYIO, OObSICHUTEIbHYIO
Y IPOTHOCTUYECKYIO (PYHKIINU;

Cc(hOpMHUPOBAHHOCT, YMEHHMI XapaKTEPU30BaTh AIIEKTPOHHOE CTPOCHUE
aTOMOB XUMHUYECKUX dJeMeHTOB 1—4 mnepuonoB llepnonnueckoir cHCTEMBI
xumudeckux sneMeHToB [I. WM. MenneneeBa, WCIONB3ys MOHATHA «S-, P-, d-
AIIEKTPOHHBIE OPOUTAINY , «IHEPTETUUECKUE YPOBHU , 00BSICHATh 3aKOHOMEPHOCTU
WU3MEHEHUSI CBOWCTB XUMUYECKUX 3JIEMEHTOB M MX COEAMHEHUH MO NEpUOAaM U
rpynnam llepuoanueckoit cuctembl XuMudecKkux 35ieMeHToB 1. 1. Menneneesa;

c(hopMHUPOBAHHOCT, YMEHUM  XapakTepu3oBaTh (OMUCHIBATh) OOUIME
XUMUYECKHE CBOWCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX KIIACCOB,
MOATBEPKIAATh CYIIECTBOBAHUE T'€HETUYECKOU CBS3U MEXIY HEOPTraHWYECKUMU
BEILIECTBAMH C IMOMOILBIO YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLINN;

c(hopMHUPOBAHHOCTh YMEHHS KJIACCU(PUIMPOBATh XUMHUUYECKUE PEAKIUU TIO
Pa3IMYHBIM MPU3HAKaM (YMUCIy U COCTaBY PEarupyroldx BEIIECTB, TEIJIOBOMY
3 deKTy peakiuu, U3MEHEHHIO CTENEHEeW OKUCIICHUS 3JEMEHTOB, 00paTUMOCTU
peaKklnu, y4acTHIO KaTaln3aropa);

c(hopMHUPOBAHHOCTh YMEHUW COCTAaBJSTh YPaBHEHMSI PEAKIMA pPa3IMuHbIX
TUTIOB, TIOJIHBIE U COKPAIIEHHBIE YPaBHEHUSI PEAKIM HOHHOTO 0OMEHa, YIUThIBas
YCJOBUS, IPU KOTOPBIX 3T PEAKLIUH UAYT 10 KOHIIA,;

c(hopMHUPOBAHHOCT, YMEHHM TMPOBOJMUTH PEAKIUHU, [OJTBEPKIAIOIINE
KAYECTBEHHBII COCTaB pPa3JIMYHBIX HEOPraHWYECKUX BEILIECTB, PAaCIIO3HABATH
ONBITHBIM ITYTEM HOHBI, IPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;



C(hOPMHUPOBAHHOCTh YMEHHMH PACKpPBIBATh CYIIHOCTb OKHUCJUTEIHHO -
BOCCTAaHOBUTEJbHBIX PEAKIMI MOCPEICTBOM COCTABIICHHS SJICKTPOHHOTO OaaHc a
ATUX PEaKLNi;

c(hOpMHUPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHYECKOM
peaKIuy OT Pa3IMYHBIX (PAKTOPOB; XapaKkTep CMELICHUSI XUMUYECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHeIIHEro Bo3enicTBus (nmpunnui Jle [larense);

c(hOpMHUPOBAHHOCTh YMEHUI XapaKTepH30BaThb XUMHUYECKHE MPOLECCHI,
JeXalpe B OCHOBE MPOMBIIUICHHOTO MOJy4Y€HUs] CEPHON KUCJIOTHI, aMMHUaKa, a
TaKke CHOPMHUPOBAHHOCTH MPECTaBICHU 00 OOLUMX HAyYHBIX NPHUHLMIAX U
IKOJIOTMYECKUX MPOOIIeMax XUMUYECKOTO TPOU3BOICTBA;

c(hOpMHUPOBAHHOCTh YMEHHUU MPOBOJUTH BBIUMCICHHUS C HCIIOJb30BaHUEM
MOHSITUS «MacCOBast OJIsI BEIIECTBA B PACTBOPE», 00BEMHBIX OTHOLICHUH ra30B NpU
XAMUYECKUX PEAKIUSAX, MacChl BelIeCTBA WM 00bEMa Ta3oB MO H3BECTHOMY
KOJIMYECTBY BEIIECTBA, Macce WM 00BbEMY OJIHOTO M3 Y4aCTBYIOIIUX B PEAKIIUU
BEIIECTB, TEIUIOBOTO 3(PdekTa peakiud Ha OCHOBE 3aKOHOB COXPAHEHHS] MacCChI
BEIIECTB, IPEBPAILICHUS U COXPAHEHHSI SHEPTUH;

c(hopMHUPOBAHHOCTh YMEHUH COOIIIOaTh IPaBHJIa MOJb30BAHUS XUMUYECKOM
nocyJoi U 1aboparopHbIM OOOPYIOBAHMEM, a TAaKKe MpaBHia OOpaIleHHs C
BEIIECTBAMH B COOTBETCTBHM C MHCTPYKIMSIMHU IO BBITIOJHEHUIO JTA0OPATOPHBIX
XUMHUYECKUX OTIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHMW IUIAHUPOBATH ¥ BBHIMOJHITH XUMHUYECKHI
IKCIIEPUMEHT (pa3iiokKeHHe MEPOKCHUIa BOJOPOJa B MPUCYTCTBUU KAaTAIM3aTOPa,
OTpeeNieHne Cpeabl pPacTBOPOB BEHIECTB C TOMOIIBIO YHUBEPCATHHOTO
WHIMKATOPA, BIUSHUAE PA3JIMYHBIX (DAKTOPOB HA CKOPOCTh XUMHUYECKOU PEaKIUH,
peakI MOHHOTO OOMEHa, KaueCTBEHHBIC PEaKkIMH Ha Ccylb(dar-, kKapOoHAT- U
XJIOPU/I-aHUOHBI, HA KAaTHOH aMMOHUS, PEIICHUE SKCIIEPUMEHTAIBLHBIX 33/1a4 T10
temaM «Merawb»y u «Hemeramwbl»y) B COOTBETCTBUU C IMPaBWIAMH TEXHHUKH
0€30MacHOCTHU MPU OOPAIIEHUU C BEUIECTBAMH U JIAOOPATOPHBIM 000PY10BaHHEM,
NPECTABIATh PE3yJAbTAThl XUMHUYECKOTO OJKCIIEpUMEHTa B (GopMe 3amucu
ypaBHEHHI COOTBETCTBYIOIINX peaknii i (OPMYIMPOBATH BBIBOIBI HA OCHOBE ITUX
pe3yNbTaToB;

C(hOPMHUPOBAHHOCTh yMEHUH KPUTUYECKH AaHATU3UPOBATh XUMHUYECKYIO
uHbOpMAIMIO, TOJy4aeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpEIACTBa MacCOBOM
KOMMYHUKaIuu, IHTepHEeT U Tpyrux);

c(hOpMUPOBAHHOCTH ~ YMEHUH  COOJNIOAATh  TMpaBWIa  JKOJOTUYECKU
11e1ecCO00pa3HOTO TMOBEACHUS B OBITY M TPYAOBOW MACATEIHHOCTH B IIEIAAX
COXpaAHEHHUsI CBOETO 370POBBS M OKPYKAIOIIEH MPUPOJIHON Cpeibl, 0CO3HABATH
OIaCHOCTH BO3/ICHCTBHS HA )KUBBIE OPTaHU3MBI OTIPEICIIEHHBIX BEIIECTB, TOHUMAs



cMmbicn mokazatensi [IJIK, mosicHIT, Ha mpuMepax CrnocoObl YMEHBIICHHUS U
MIPEIOTBPALICHUS X BPEIHOTO BO3ICUCTBHS HA OPTaHU3M YEJIOBEKA;

TS 00YYaIOIIMXCS ¢ OrPaHUYEHHBIMU BO3MO>KHOCTSIMU 3JI0POBbS: YMEHHE
NPUMEHATh 3HaHWS 00 OCHOBHBIX MOCTYMHBIX METOJAaX IMO3HAHHUS BEIIECTB U
XUMHYECKHX SIBIICHUN;

JUISL CIIENIBIX W CJIA0OBUJSIIMX OOyYaroUMXCs: yYMEHHE HCTOJIb30BaTh
penbedHo-ToueuHyI0 cucTeMy o0o3HaueHui JI. bpaiins ms 3amucu XMMHUYeCKuX

dbopmyi.



TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
N KoamuecTBoO
I /1'1 Hanme HoBaHMe pa3/iesiOB M TeM NPOTPaMMBbI Jacos JaekTpoHHbIe (HU(POBLIE) 00pazoBaTeIbHbIE pecypChl
Bcero
Pa3zned 1. TeopeTHyeckue 0CHOBBI OPraH M4eCKOH XUMHUHT
11 | [Ipemver opramMieCKol Xummu. Teopwt CTpOCHHS 3 https/resh.edu.ru/subject/lesson/6149/start/170388/
opranmieckux coenuHennii A. M. byrneposa

Hroro o pazneny 3

Paznen 2. YrieBonopoanbl

2.1 [TpenenbHbIe YrIIeBOIOPOAB — aJKaHBI 2 https://resh.edu.ru/subject/lesson/6151/start/149993/

2.2 ?ﬂin;;feﬂbmle YIJICBOZIOPOJIBT- A/IKCHET, AJIKA/IHCHbI, 6 https://resh.edu.ru/subject/lesson/5412/start/212563/

2.3 ApoMaTHueCcKHe YriieBOJ0POIbI 2 https://resh.edu.ru/subject/lesson/4775/start/150494/
2.4 [IpupoaHbIe UCTOYHUKU YTIIEBOIOPOIOB M MX MepepadoTka 3 https://resh.edu.ru/subject/lesson/6148/start/170461/
Wroro o pazuerny 13

Paznen 3. Kucioponcoaep:xanme opranudeckue coeuHeHHU S

https://resh.edu.ru/subject/lesson/4769/start/150550

31 Crmprer. Qenon 3 httgs:xresh.edu.ruﬁsu bj’ect?l esson§5727§start§1505775
3.2 Anbnerunsl. KapooHoBbie KucaoThl. ClioKHbIE QB 7 https://resh.edu.ru/subject/lesson/4776/start/150604/
3.3 VrieBosl 3 https://resh.edu.ru/subject/lesson/6150/start/150687/
Wroro o pazueiny 13

Pa3neu 4. A3oTcoep:Kaiye OpranniecKue coenHe HusI

https://resh.edu.ru/subject/lesson/4743/start/150742

4.1 AMHHEL AMHHOKUCIOTEL bermkn 3 httgs:xresh.edu.rujsu bj'ect?l esson§6296§start5212589;
Uroro o pazaeny 3

Paznen S. BeicokomMosieKy/IsipHbIe COeIMHEH sl

5.1 | [Tnactmaccel. Kayuyku. BosokHa 2 https://resh.edu.ru/subject/lesson/6095/start/150823/
Utoro no pazaeny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/5412/start/212563/
https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/6148/start/170461/
https://resh.edu.ru/subject/lesson/4769/start/150550/%20https:/resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4769/start/150550/%20https:/resh.edu.ru/subject/lesson/5727/start/150577/
https://resh.edu.ru/subject/lesson/4776/start/150604/
https://resh.edu.ru/subject/lesson/6150/start/150687/
https://resh.edu.ru/subject/lesson/4743/start/150742/%20https:/resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/4743/start/150742/%20https:/resh.edu.ru/subject/lesson/6296/start/212589/
https://resh.edu.ru/subject/lesson/6095/start/150823/

11 KJIACC

KoauvecTBoO
Ne JaekTpoHHbIe (HM( poBbIe) 00pa3oBaTeIbHbIE
/i HanMeHoBaHue pa3iesioB H TeM POrpaMMbl acoBs pecypeb
Bcero
Paznen 1. TeopeTnueckune 0CHOBbI XUMHUH
Crtpoenue atoMoB. Ileprnonnueckuii 3akoH U
1.1 [lepronnueckas cucTeMa XUMHUYECKHX JIEMEHTOB /. 3 https://resh.edu.ru/subject/lesson/6479/start/150989/
. Menneneesa

1.2 Ctpoenue BemecTBa. MHOTOOOpa3ue BEIECTB 4 https://resh.edu.ru/subject/lesson/5581/start/151081/
1.3 XUMHUYECKUE PEaKIuu 6 https://resh.edu.ru/subject/lesson/4938/start/151107/
Hroro mo pazneny 13
Paszneq 2. Heoprannueckasi Xumust

2.1 Meraisl 6 https://resh.edu.ru/subject/lesson/3493/start/151213/
2.2 Hemeransl 9 https://resh.edu.ru/subject/lesson/5939/start/151320/
2.3 CBsI3b HEOPTaHMYECKUX U OPTAHUYECKUX BEINECTB 2 https://resh.edu.ru/subject/lesson/4960/start/151374/
Hroro no pazaeny 17
Pa3nen 3. Xumusi 1 ;KU3Hb

3.1 | XUMUS U )KU3Hb 4 https://resh.edu.ru/subject/lesson/3504/start/151485/
Hroro no pasneny 4
OBIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/5581/start/151081/
https://resh.edu.ru/subject/lesson/4938/start/151107/
https://resh.edu.ru/subject/lesson/3493/start/151213/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/4960/start/151374/
https://resh.edu.ru/subject/lesson/3504/start/151485/

IHHOYPOYHOE INTAHUPOBAHHE

10 KJIACC
N KoanuecTBO 3 5
0
H/; Tema ypoxa 9ACOB m}:[;::ﬂﬂ JIEKTPOHHbIE unq)EZBb;ilo pa3oBaTe/ibHbIE
Bcero Y pecyp
1 Tpenmer opranutecKoit xummn, e 1 https://resh.edu.ru/subject/lesson/6149/start/170388/
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
Teopusi cTpoeHHST OpraHUYECKUX
2 coenuuenuit A. M. Byriieposa, eé 1 https://resh.edu.ru/subject/lesson/6149/start/170388/
OCHOBHBEIC ITOJIOKCHU AL
[IpencraBienue o KiacCHPUKAITUH
3 OPaHMHCCKNX BemecTs. Homenknarypa 1 https://resh.edu.ru/subject/lesson/6149/start/170388/
(cucremaTH4ecKasi) U TpUBUATbHbBIC
Ha3BaHUA OpFaHI/I‘-IGCI(I/IX BCIICCTB
4 AJIKAHBL: COCTaBUH CTpOCHHE, 1 https://resh.edu.ru/subject/lesson/6151/start/149993/
TOMOJIOTUYECKUM psiY
5 Meran u 5Tan — npocreiiume 1 https://resh.edu.ru/subject/lesson/6151/start/149993/
HpeJICTaBI/ITeJ'II/I AJIKAHOB
6 AJIKEHBI: COCTaB U CTPOEHHE, CBOICTBA 1 https:/resh.edu.ru/subject/lesson/5412/start/212563/
7 ITHAIEH H OPONHICH — OPOCTEAIHE 1 https://resh.edu.ru/subject/lesson/5412/start/212563/
MPEJICTABUTEIIN AJIKEHOB
8 [Ipaktudeckas padota Ne 1. «Ilomyuenne 1
STUJIEHA U U3YYEHUE €0 CBOMCTB
Ankaguensl. byraguen-1,3 u
9 meTmnOyraauen-1,3. [omydenue 1 https://resh.edu.ru/subject/lesson/6152/start/150850/
CHUHTETHYECKOIO KaydyKa M PE3UHBI
AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOCHUS,
10 TOMOJIOTUYECKU I Psifl. ALIETUIIEH — 1 https://resh.edu.ru/subject/lesson/5452/start/150796/
MPOCTEUIIMI TTPEACTABUTEND AJIKUHOB
11 Beruncnenus o ypaBHEHUIO XUMUYECKOM 1

pEaKIuu



https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6149/start/170388/
https://resh.edu.ru/subject/lesson/6151/start/149993/
https://resh.edu.ru/subject/lesson/6151/start/149993/
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ApeHbl: 6eH30I1 ¥ TOIyos. TOKCHYHOCTD

12 https://resh.edu.ru/subject/lesson/4775/start/150494/
apeHOB
r .

13 CHCTHHCCKaA CBASD YITICBOJI0POJIOB, https://resh.edu.ru/subject/lesson/4823/start/150933/
MPUHAISKAIMX K PA3TMIHBIM KI1accam
[TpupoaHbIE UICTOYHUKH YIIIEBOIOPOIOB:

14 MPUPOIHBIN Ta3 U MONMyTHBIE HETIHBIE https://resh.edu.ru/subject/lesson/6148/start/170461/
raspl, HeTh M MPOJYKTHI €€ nepepaboTKu
[IpupoaHbIe ICTOYHUKHU YIIIEBOJAOPOIOB:

15 PUPOIHBIN Ta3 U MOMyTHBIC HeTIHBIC https://resh.edu.ru/subject/lesson/6148/start/170461/
rasbl, HepTb ¥ MPOAYKTHI €€ nepepaboTKu

16 KonTponrsHas pabota mo pasueny
«YTIIEeBOJIOPOIBI»

17 TIpeaebieIe 0AH0ATOMHBIE CIMPTEL: https://resh.edu.ru/subject/lesson/4769/start/150550/
METaHOJ ¥ ATaHoJ. BogoponHas cBsi3b

18 ME0T0aTOMHEIC CITMPTEL: STHICHIMKOIE H https://resh.edu.ru/subject/lesson/4769/start/150550/
TIUTCPUH

19 Denom: CTpoeHH? MOJICKYIIH], Qusieckue 1 https://resh.edu.ru/subject/lesson/5727/start/150577/
XAMHWYECKIE CBOWCTBA, IPUMECHCHHE

20 AnbIeTUAEL: pOpMArbIETH L 1 https://resh.edu.ru/subject/lesson/4776/start/150604/
aneranbacrua. AleToH

21 OnHOOCHOBHBIE MPE/IETbHbIE KAPOOHOBbIE https://resh.edu.ru/subject/lesson/4776/start/150604/
KUCJIOTBI: MypaBbUHAS U YKCYCHAs

29 [Tpakrnaeckas padota Ne 2. «CBoiicTBa
pacTBOpa YKCYCHON KHCTIOTBI»
CteapruHOBAS U OJICMTHOBAS KMCIIOTHI, KaK

23 MPEJCTABUTEIN BBICIIMX KapOOHOBBIX https://resh.edu.ru/subject/lesson/4776/start/150604/
KHCJIOT

24 Mbt1a Kak colH BHCHM? KapGOHOBbIX https://resh.edu.ru/subject/lesson/5952/start/150631/
KHCJIOT, UX MOIOILEE JACHCTBUE
CnoxHbIe 23(UPHI KaK TPOU3BOJIHBIC

25 KapOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX https://resh.edu.ru/subject/lesson/5952/start/150631/

a¢upoB



https://resh.edu.ru/subject/lesson/4775/start/150494/
https://resh.edu.ru/subject/lesson/4823/start/150933/
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Kupsl: ruiponn3, npuMeHEHHE,

26 1 https://resh.edu.ru/subject/lesson/5952/start/150631/
Ouosornveckast poiib KHPOB
YreBoapl: cocTas, KiaccuUKaus.

27 Baxneinme npeactaBUTENN: IIIOKO3a, 1 https://resh.edu.ru/subject/lesson/6150/start/150687/
¢pykTo3a, caxaposa

28 Kpaxuan u neimonosa Kax pupoHeLe 1 https://resh.edu.ru/subject/lesson/5413/start/150714/
MOJUMEPBI
KoHnTtponpsHas pabota mo pazueny 1

29 «Kucnmopocoaepkanme OpraHnIecKue
COEIUHEHUSDY

30 AMUWHBI: METHJIAMUH U aHWJINH 1 https://resh.edu.ru/subject/lesson/4777/start/170536/
AMUHOKHCIIOTHI KaKk aM(pOTEpHBIE

31 OpraHUYEeCKUEe COCIUHEHUS, UX 1 https://resh.edu.ru/subject/lesson/4743/start/150742/
ouosornueckoe 3HaueHue. [lentuapl

32 benku kak mpupoEbIe 1 https://resh.edu.ru/subject/lesson/4743/start/150742/
BBICOKOMOJICKYJISIPHBIE COCTUHECHUS

33 OcHOBHBbIC IOHATHSA XUMHU . 1 https://resh.edu.ru/subject/lesson/6296/start/212589/
BBICOKOMOJIEKYJISIPHBIX COEIMHCHU I
OCHOBHBIE METOIBI CHHTE3A

34 BBICOKOMOJICKYJISIPHBIX COCTMHEHUH. 1 https://resh.edu.ru/subject/lesson/6095/start/150823/
[lnacTmaccel, Kaydyku, BOJIOKHA

OBHIEE KOJIMYECTBO YACOB IIO 34

[TPOTPAMME



https://resh.edu.ru/subject/lesson/5952/start/150631/
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11 KJIACC

Ne
n/n

Tema ypoka

KoanuectBo
JacoB

Bcero

Jara
HU3ydeHUst

JJeKTpoHHbIE M} poBbIe 00pa3oBaTe/IbHbIE
pecypchl

XUMHYECKUH IeMEHT. ATOM. DJIEKTpOHHAas
KOH(HUTYpaIusi aTOMOB

1

https://resh.edu.ru/subject/lesson/6479/start/150989/

Ilepnonnueckuii 3akoH u Ilepronuueckas
cHcTeMa XUMUYeCKUuX djeMeHToB JI. W.
MeHieneeBa, ux CBsI3b C COBPEMEHHOM
TEOPHEN CTPOCHUSI AaTOMOB

https://resh.edu.ru/subject/lesson/6332/start/151021/

3aKOHOMEPHOCTHU W3MEHEHHUS CBOMCTB
XUMHMYECKHX 3JIEMEHTOB U MX COEIUHEHUH 1O
rpynmnaM M nepuogam. 3HaueHHue
MEPUOJNYECKOTO 3aKOHA M CUCTEMBI
xuMH4eckux 3nemeHToB .. Mennaeneesa B
Pa3BUTHUH HAYKU

https://resh.edu.ru/subject/lesson/5911/start/151053/

CrtpoeHue BemecTBa. XMMUYECKas CBS3b, €€
BH/JIbI; MEXaHU3MBI 00pPa30BaAHMUS
KOBAJICHTHOU CBsi3U. BonopoHas cBsi3b

https://resh.edu.ru/subject/lesson/5581/start/151081/

BaneHTHOCTB. DJIEKTpOOTPULIATEBHOCTD.
Crenenb okucnenus. Bemecra
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJISIPHOTO
CTPOCHUS

https://resh.edu.ru/subject/lesson/6332/start/151021/

Iousarue o AUCIICPCHBIX CUCTEMAX.
VIcTHHHBIE ¥ KOJIJIOUTHBIC PACTBOPHI.
MaccoBasi 70Jisl BEIIIECTBA B PacTBOPE

https://resh.edu.ru/subject/lesson/4939/start/151134/

Knaccudukanns 1 HOMeHKIaTypa
HEOPraHWYECKUX COCIMHEHUN. [ eHeTnueckas
CBSI3b HEOPIraHMYECKUX BELIECTB, PA3JIMYHbBIX
KJIaCCOB

https://resh.edu.ru/subject/lesson/4960/start/151374/

Knaccudukanus XaMUYecKUX peakiuii B
HEOPraHWYECKOW M OpPTaHUYECKOW XMMHHU.

https://resh.edu.ru/subject/lesson/4960/start/151374/



https://resh.edu.ru/subject/lesson/6479/start/150989/
https://resh.edu.ru/subject/lesson/6332/start/151021/
https://resh.edu.ru/subject/lesson/5911/start/151053/
https://resh.edu.ru/subject/lesson/5581/start/151081/
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https://resh.edu.ru/subject/lesson/4939/start/151134/
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3aKOH COXpaHEHMS MACChl BELECTB; 3aKOH
COXpaHEHUs U NPEBPALLCHUS YSHEPTUN TIPU
XUMHYECKUX PEAKLIUAX

CxopocTth peakiuu. OOpaTuMble peakIuH.
XUMHUYECKOE PAaBHOBECHE

https://resh.edu.ru/subject/lesson/3479/start/151187/

10

[Ipaktuyeckas padora Ne 1. «BnusiHue
Pa3TUYHBIX (JAKTOPOB HA CKOPOCTH
XUMHUYECKOW PEaAKIINN

11

DnexrpoauTHuecKas nuccoruanus. [onstue
0 BojiopotHOM Tokasarene (PH) pactsopa.
Peakinu nonnoro oomena. I'napomnus
OpPraHUYECKUX U HEOPTAaHMYECKIX BEUICCTB

https://resh.edu.ru/subject/lesson/5912/start/92791/

12

OKHCITUTENBHO-BOCCTAHOBUTEIIHHBIC
peakiuu. [lonsrue 06 smekTposuse
pacIIaBOB U PacTBOPOB COJEH

https://resh.edu.ru/subject/lesson/3523/start/151161/

13

KonTtponpsHas pabota mo pazaeny
«TeopeTnyeckre OCHOBBI XUMHU»

14

Merannel, ux nonoxenue B llepuoanueckoit
CHUCTEME XMMHYECKUX 31eMeHTOB [[. 1.
MeHieneeBa 1 OCOOEHHOCTH CTPOEHUS
atoMoB. O0nme (u3nIeckue CBOMCTBA
METaJIOB

https://resh.edu.ru/subject/lesson/3493/start/151213/

15

CnaBbl METAIOB. DIEKTPOXUMUYECKUN psifl
HaINpsDKEHU I METaJUIOB

https://resh.edu.ru/subject/lesson/4961/start/151293/

16

XUMUYECKHE CBOMCTBA BAXKHCHIIMX
METAIJIOB (HATPHH, KaJIWii, KaTbIIMi, MAaTHUH,
AITIOMUHUN) ¥ UX COETMHEHU I

https://resh.edu.ru/subject/lesson/5814/start/151239/

17

XHUMUUYECKUE CBOMCTBA XpOMA, MEJU U UX
COeTMHEHU N

https://resh.edu.ru/subject/lesson/3534/start/151266/

18

XUMHYEeCKHEe CBOMCTBA [TMHKA, Kele3a U UX
COECTUHEHU N

https://resh.edu.ru/subject/lesson/3534/start/151266/



https://resh.edu.ru/subject/lesson/3479/start/151187/
https://resh.edu.ru/subject/lesson/5912/start/92791/
https://resh.edu.ru/subject/lesson/3523/start/151161/
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https://resh.edu.ru/subject/lesson/3534/start/151266/

19

[Tpakruueckast padota Ne 2. "Pemenne
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Metaib"

20

HemeTtamel, ux mosio)xeHue B
[lepronnueckoil cucTeMe XUMUUYECKUX
anemeHToB /1. 1. MeneneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

https://resh.edu.ru/subject/lesson/5939/start/151320/

21

Du3nYECKrEe CBOMCTBA HEMETAIIOB.
AJIIOTpONHUS HEMETAJUIOB (Ha MpuMepe
KUCIIOpo/a, cephl, ocopa u yrimeponaa)

https://resh.edu.ru/subject/lesson/5939/start/151320/

22

XUMHMYECKHE CBOMCTBA rAJIOTEHOB, CEPBI U UX
COeTMHEHUN

https://resh.edu.ru/subject/lesson/5913/start/151347/

23

XUMHYECKHe CBOMCTBa a30Ta, Gochopa u ux
COECTUHEHU N

https://resh.edu.ru/subject/lesson/5913/start/151347/

24

XVUMHYECKHE CBOMCTBA YIIIEPOAA, KDEMHUS U
UX COEIUHEHUHN

https://resh.edu.ru/subject/lesson/5913/start/151347/

25

[IpuMeHeHEe BaXXKHENIIIMX HEMETAINIOB U KX
COeTMHEHUN

https://resh.edu.ru/subject/lesson/3514/start/151429/

26

O0001EeHNE U cCUCTEMATU3ALIMA 3HAHW 110
Teme «Hemeraniel». BerauciaeHus mo
YpaBHEHHSIM XUMUUYCECKUX PEAKIIUHA U
TEPMOXUMHUYECKHE PACUETHI

27

[Ipakrnaeckas padorta Ne 3. «PemeHue
AKCIEPUMEHTAJIBHBIX 33]1a4 110 TEME
"HemeTammbr'"y

28

KoHnTtponpsHas padora mo temam «MeTaibhy
n «Hemeramib»

29

HeopraHI/Iqecme U OPraHu4vYC€CKUEC KUCJIOTHI.
HeopraHqucm/Ie N OPraHu4€CKUEC OCHOBAHUA

https://resh.edu.ru/subject/lesson/4960/start/151374/

30

AmoTepHbIE HEOPTaHUYECKUE U
OpraHHYecKhe coeMHeHMs. | eHeTneckas

https://resh.edu.ru/subject/lesson/4960/start/151374/



https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5939/start/151320/
https://resh.edu.ru/subject/lesson/5913/start/151347/
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CBSI3b HEOPTaHMYECKUX U OPraHMYECKUX
BEILIECTB

Poiib xuMuu B 00eCIIEUeHUH SKOJIOTHYECKOM,

31 HHEPreTUYECKON U MUIIEBOM OE301MacHOCTH, 1 https://resh.edu.ru/subject/lesson/3504/start/151485/
pPa3BUTHH MEAUITTHBI
[Ipencrapienust 06 0OUMX HAYIHBIX
32 MPUHLMUIIAX TPOMBIIUIEHHOTO TOIY4YEHUS 1 https://resh.edu.ru/subject/lesson/3514/start/151429/
BOKHEHUIIINX BEIECTB
33 UYenioBek B MUPE BEIIECTB U MaTEPUATIOB 1 https://resh.edu.ru/subject/lesson/3504/start/151485/
34 XuMUs U 300pOBBE YEIOBEKA 1 https://resh.edu.ru/subject/lesson/3504/start/151485/
OBILEE KOJIMYECTBO YACOB I1IO 34

I[TPOTPAMME



https://resh.edu.ru/subject/lesson/3504/start/151485/
https://resh.edu.ru/subject/lesson/3514/start/151429/
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAJIBI VIS YAEHUKA

["adpuensia O.C., OctpoymoB N.I'., CnankoB C.A. Xumusi. 10 kiacc. bazoBsiit
ypoBeHb. YueOnuk. M3garensctBo «IIpocBemenuey
["a6puensan O. C, OctpoymoB W. I', CnagkoB C. A. Xumus. 11 kiacc.

VYuebnuk. ba3zoBsrii ypoBens. M3marensctBo «IIpocBemnicaner

METOANYECKHUE MATEPHUAJIBI JIUVIAA YUUTEJIA

["abpuensn O.C., OctpoymoB N.I'., Caagkos C. A.

VYpoku xumuu B 10 kiacce. bazoBsiit ypoBeHb. MeToinueckoe nocooue.
Nz narensctBO «IlpocBemienuey

["abpwuensu O.C., OctpoymoB N.I'., CagkoB C. A.

VYpoxu xumun B 11 knacce. bazoBslil ypoBeHs. MeToanueckoe nocodue.

Nz narensctBO «IIpocBenienne»

NP POBBIE OBPA30OBATEJIBHBIE PECYPCBI UPECYPCBI CETH
UHTEPHET

bu6mmoTreka IIOK
POII

MDOIII

Slkmacc
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