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IHOACHUTEJIBHASA 3AIINCKA

[Iporpamma o XMMuM Ha YpPOBHE CPEIHEro o01Iero oopazoBanus pa3padoTaHa HA OCHOBE

1. ®denepanpHOro 3akona ot 29.12.2012 N2 273-®d3 «O6 obpazosanuu B Poccuiickoii
denepanum» (C UI3SMEHEHUSIMU U IOTIOJTHEHUSIMH ),

2. ®I'OC COO, yTBepxkneHHOTo MprKa3oM MuHUCTEpcTBa 00pa3oBanus u Hayku PO ot 17 mas
2012 1. N 413 "O6 yTBepxxaeHu# (heaepaibHOro rocyapCcTBEHHOr0 00pa3oBaTeIbHOrO CTaHIapTa

cpeaHero oomiero oopazoBanus” (¢ U3SMEHEHHUSMH U JIOTIOJTHEHUSIMHU )

3. OOIT1 COO I'bOY COUI ¢ ExatepunoBka, yrBepxkacHuoi nmpukazom N2 70/2 ot 31.08.2023 r.

OcHOBY MOJIX0J0B K pa3pabOTKe MpOrpamMMbl MO XUMHH, K OINpEAeNeHHI0 OOIIeld cTpaTeruu
00y4eHHs, BOCIIUTAHUS M PAa3BUTHUsI 00YJAIOIIMXCS CPEJCTBAMU YU€OHOTO MpeaMeTa « XUMUS JUIs
10-11 xyaccoB Ha 6a30BOM YypOBHE COCTaBWJIM KOHIeNTyanbHble nonoxkeHus PI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH II€JIeH, coJepKaHusl, pe3yabTaToB 0OyueHHs U TpeOOBaHUIl K YPOBHIO
MOJITOTOBKH BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHue, HoJIy4aeMoe BBIITYCKHUKaMH
001meo0pa3oBaTeIbHON OpraHu3alliy, SBISETCS HEOTHEMIIEMOM 4acThlo UX 00pa3oBaHHOCTH. OHO
CIIy’)KUT 3aBEpIIAIOIIMM 3TalloM pealu3alid Ha COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE
KJIFOYEBBIX LIEHHOCTEH, MPUCYIINX LEJIOCTHONH CUCTEME XMMUYECKOro 00pa3oBaHMsA. DTH LIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB IPHUPOJbI, (OpMUPOBaHMS MHPOBO33PEHHUS U OOLIEH KyJIbTYph
YeJIOBEKa, a TaK)Ke PKOJIOTUUECKH 0OOCHOBAHHOI'O OTHOIIEHUS! K CBOEMY 3J0POBBIO M NMPHUPOTHON
cpene. Peanmusyercs xumuueckoe oOpazoBaHME OOy4alOIIMXCS Ha YPOBHE CpEIHEro OOILero
o0pa3oBaHMs CPeACTBAMU Y4EOHOTO MpeaMeTa «XUMUsS», COAEp)KaHHEe U MOCTPOCHHE KOTOPOro
OTIpeJiesIeHbl B IPOrpaMMe 110 XMMHHU C Y4ETOM CHeun(UKU HAYKU XUMUHU, €€ 3HaYEeHUs B IO3HAHUU
IPUPOABI U B MaTepHalbHOM KHU3HM OOLIECTBA, a TakKe C y4y€TOM OOLIMX Leneld M NMPUHIHUIIOB,
XapaKTepU3YyIOUUX COBPEMEHHOE COCTOSIHME CHCTEMBl CpeJHero oOmero obpa3oBaHUS B
Poccuiickoit denepanum.

XuMUsl KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HIpPaeT 0coOyio poJib B COBPEMEHHOMU
LUBWIN3AIMK, B CO3JaHUU HOBOM 0a3pl MaTepHalibHOM KyabTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMHpOBaHUE PALMOHAIBHOIO HAYYHOT'O MBILIUIEHUS, B CO3/IaHHE 1IEJIOCTHOTO NpEeACTaBICHUS 00
OKpY’KaloIlleM MUpE Kak O €IMHCTBE MPUPOJBI U 4esoBeKa, KOTopoe (OpMHUpPYETCsl B XMMUHM Ha
OCHOBE ITOHMMaHMS BELIECTBEHHOTO COCTaBa OKPY’KAIOIIEro MUPA, OCO3HAHUS B3aUMOCBSI3U MEXIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMU M BOZMOKHBIMH 00J1aCTIMU IPUMEHEHHUS.

TecHO B3aMMOJAEHCTBYS C APYTMMHU €CTECTBEHHBIMH HayKaMH, XHUMHUS CTajla HEOThEMJIEMOM
YacThI0 MUPOBOH KYJIBTYpbl, HEOOXOIUMbIM YCJIIOBHEM YCIIELIHOTO TPy/Ja M JKU3HU KaXJOTo 4IeHa
obmectBa. CoBpeMeHHas XUMMs KaK Hayka CO3MJaTeibHasd, KaKk HayKa BBICOKMX TEXHOJOTHWH
HafpaBJieHa Ha pelIeHUe III00aIbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA - CHIPHEBOH,
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B coorBeTcTBHM ¢ OOMIMMH IEJIIMH W MNPHUHIMIIAMHA CPEAHEro OOIIero oOpa3oBaHMS
comepkanne npeamera «Xumus» (10 kmacc - 0a3oBbIi ypoBeHb wu3ydeHwms, 11 kmacc —
paCIIUPEHHBI YPOBEHb OOYYCHHs) OPHUEHTUPOBAHO TMPEHUMYIIECCTBEHHO HA OOMICKYIBTYPHYIO
MOJrOTOBKY OOYYaIOIIMXCSI, HEOOXOAUMYIO UM JUUIsl BRIPAOOTKH MHUPOBO33PCHUYCCKUX OPUECHTHPOB,
YCIICITHOTO BKJIFOUEHHS B J)KU3HB COLIMYMa, MPOJODKEHUS 00pa30BaHUsI B PA3IMUHBIX 001aCTIX, HE
CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHEH.

CocraBisromumu npeamera « XuMus BISIOTCS 0a30BbIe KYpChl - «OpraHndeckas XuMus» U
«OO0I111ast ¥ HeOpraHMYEeCKass XUMHS», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUS KOTOPBIX SIBIIIOTCS
OCHOBBI 0a30BOY HAYKH: CHCTEMa 3HAHUU 10 HEOPTAaHUYECKON XUMHH (C BKIIIOYCHHUEM 3HAHHUN W3
oOriedl XumMuK) U opranudeckoi xumun. opMuUpoBaHKe TaHHOW CHCTEMbI 3HAHUM MPHU U3yYCHUU
npeaMera 00ecleurnBacT BO3MOXKHOCTh PACCMOTPEHHUSI BCErO MHOT000pa3Hs BEIISCTB HA OCHOBE
OOIMX TOHATHH, 3aKOHOB U TEOPUI XUMHHU.

CrtpykTypa conepxaHusi KypcoB - «Opranuueckas xumusi» U «OOmIas U HeopraHuYecKast
XUMUsSD» cHOpMUpOBaHA B MPOTpaMMe MO XMMHUU HAa OCHOBE CHCTEMHOTO MOAXOJa K H3YYCHHUIO
yueOHOro marepuaia u OOYCIIOBICHA HMCTOPHYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHUN Ha
OTpENeIEHHBIX TEOPETHYSCKUX YPOBHsAX. Tak, B Kypce OpraHMYeCKOW XHMHUHU BEIIeCTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOUM TEOPHUU CTPOCHHSI OPTaHUYECKUX COSJIMHEHHU, a TaKKe
Ha YPOBHE CTEPEOXUMHUYCCKUX U DJICKTPOHHBIX TPEJICTABIICHUI O CTpocHHH BeriecTB. CBeneHus 00
U3yYaeMbIX B Kypce BEIIECTBAaX [AKOTCAd B PAa3BHTUU - OT YIJICBOJOPOIOB JO CIOXHBIX
OMOJIOTUYECKH AaKTUBHBIX COCIMHECHHMH. B Kypce OpraHMYecKol XWMHUH IOJy4arOT Pa3BHTHUEC
c(hOpMHPOBaHHBIC HA YPOBHE OCHOBHOTO 00MIero 00pa3oBaHus IEPBOHAYAIBHBIC MPEICTABICHUS O
XUMHUYECKOM CBA3H, KJIaCCH(PHUKAIIMOHHBIX MPH3HAKAX BEIIECTB, 3aBUCMOCTH CBOMCTB BEIIECTB OT
UX CTPOCHUS, O XUMHYCCKOW PEaKIIHH.

[Mon HOBBIM yriioM 3peHHs B mnpeamere «XuMus» 0a30BOr0 YpPOBHS PacCMaTPUBACTCS
W3yYCHHBII Ha ypPOBHE OCHOBHOrO 0O0mIero oOpa3oBaHHsS TEOPSTUYECKUH MaTepuan u
(aKTOJOrHYECKHE CBEICHUS O BEHIECTBAX M XMMHUYECKOW peakinuu. Tak, B YaCTHOCTH, B Kypce
«OO0mas W HeopraHWdeckas XUMHS» OOYYAIOMIMMCS TPEIOCTABISICTCS BO3MOXHOCTH OCO3HATH
3HAYCHHE MEPUOIUYECKOT0 3aKOHA C OOIIETEOPETHYSCKUX U METOOJIOTMICCKUX MO3UIINH, TIy0Ke
MOHITh UCTOPUYECKOE M3MEHEHHE (YHKIIMHA ATOr0 3aKOHa - OT 0000mIaroImei 10 0ObACHIIOMEH 1
MPOTHO3UP YIOILLEH.

Enunas cuctema 3HaHHMH O BaXKHCHIIMX BEINECTBAX, UX COCTaBE, CTPOCHHH, CBOWMCTBAX M
NPUMCHEHUH, a TaKXKe O XUMHUYCCKHX PEaKIHsAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTCKAHUS
gononHsercss B Kypcax 10 wm 11 KJaccoB 2JIeMEHTaMH  COJICPIKAHUS, HMEIOIIUMU
KyJbTYPOJIOTHYECKHA W TMPHUKIAIHON XapakTep. OTH 3HaHUS CHOCOOCTBYIOT TOHUMAHUIO
B3aMMOCBSI3H XMMUH C JIPYTMMHU HAYKaMH, PACKPBIBAIOT €€ POJIb B MO3HABATEIIEHON U MPAKTUICCKON
JEATEIbHOCTH YEIOBEKA, CIOCOOCTBYIOT BOCITUTAHUIO YBKEHUSI K IIPOLIECCY TBOPUYECTBA B 001aCTH
TEOPUH W MPAKTUYECKHUX MPUIOKEHUH XHMHUH, TOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS B
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OCMBICJIUBaTh ~HMHPOPMALMI0 H TPUMEHATh €€ JUId  TONOJIHEHUS  3HAHWH, pEIIeHUs
MHTEIUICKTYaIbHBIX M AKCIEPUMEHTAIBHBIX HCCIEI0BATENbCKUX 3a7ad. B 1esnom copepikanue
yueOHOro mpenMera «XHUMUs» JTaHHOTO YPOBHSI M3YUEHHSI OPUEHTHPOBAHO Ha ()OPMUPOBAHUE Y
00y4aronMxcsi MUPOBO33PEHYECKOW OCHOBBI JUIi TMOHMMaHHUS (UIOCOPCKUX HIEH, TAaKUX Kak:
MaTepuaIbHOE €IUHCTBO HEOPTaHWYECKOTO M OPTraHUYeCKOrO MHpa, OOYCIOBICHHOCTh CBONCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, TO3HABAEMOCTH MPHUPOIHBIX SIBICHUHN MyTEM AKCIIEPUMEHTA U
pelIeHUs] TPOTUBOPEUU MEXTy HOBBIMU (DAKTaMU U TEOPETUICCKUMHU MPEATIOCHIIKAMH, OCO3HAHNE
POJIM XMMHUHU B PEHICHUU SKOJIOTHUECKUX MPoOIeM, a TaKkke mpolieM cOepesKeHHs JHEPTeTUIECKIX
PECYPCOB, CBIPHsI, CO3AAHMS HOBBIX TEXHOJIOTHIA U MaTEPUAJIOB.

B mane pemienus 3a1a4 BOCIIUTAHHS, PA3BUTHS M COLMATM3AINHA OOYYAIONMIUXCS MIPUHSTHIC
nporpaMMoldl MO XHMHU TOAXOJbl K ONPEACICHUIO COIEPIKAHUS M TOCTPOSHUS IpeaMeTa
nperIyCMaTpUBaAIOT (HOPMHUPOBAHHWE YHUBEPCAJIBHBIX YYEOHBIX JCHCTBHUM, HMEIOIUX 0a30Boe
3HAYCHUE JJIS1 PA3JIMYHBIX BUIOB JICSITEIIBHOCTH: PEIICHHUS MPOOIIeM, MOUCKa, aHau3a U 00paboTKu
uHpOpMaIK, HEOOXOAUMBIX JUIS MPHOOPETEHHs] OMbITa MPAKTHYECKOW W HCCIEA0BATEIbCKON
JeSITeJIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B IMMO3HAHUH XHUMHH.

B mpaxTuke npenoiaBaHusl XMMUM, KaK HA YPOBHE OCHOBHOTO 00IIIeT0 00pa3oBaHusl, TaK U Ha
YpOBHE CpeIHero o0mero oOpa3oBaHUs, MPH OMPEACICHUH COJEPIKATEIBHON XapaKTePUCTUKH
1esel U3ydeHus mpeaMeTa HallpaBJIeHUEM TEPBOCTEIIEHHONW 3HAYMMOCTH TPAJAUIIMOHHO NPU3HAETCS
(dbopMUpOBaHHWE OCHOB XHMHYECKOM HAyKH Kak OOJaCTH COBPEMEHHOTO €CTECTBO3HAHUS,
MPAKTHYECKOM JEATEIHHOCTH YEJIOBEKAa W KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOU KynbTyphl. C
METOJUYECKON TOYKH 3PEHHUS] TAKOW MOJIXO/ K OMPECIICHHUIO IIeJIei M3ydeHHsI MTPeIMEeTa SIBISIETCS
BITOJTHE OTIPABJIAHHBIM.

CornmacHO NaHHOW TOYKE 3pEHHUs] TJABHBIMU IEJSIMH HM3Y4YCHHsS OpeaMmeTa «XuMHs» Ha
6a3oBom ypoBHe (10 -11 kyaccoB) sIBISIFOTCS:

e (QopmupoBaHHEe CHCTEMBl XHMHYECKHMX 3HAHUA KaK BaXHEWINEH COCTaBIISIOLICH
€CTeCTBEHHO-HAyYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOU JIeKAT KIFOYEBBIC MOHSITHS,
(dbyHIaMeHTabHBIE 3aKOHBI M TEOPUU XHUMHHU, OCBOCHHUE S3bIKa HAYKH, YCBOCHHUE U
NMOHMMAaHHUE CYIIHOCTA JOCTYMHBIX OOOOIIEHW MHPOBO33PEHYECKOTO  XapakTepa,
03HAKOMJICHUE C UCTOPHEH UX Pa3BUTHUS M CTAaHOBJICHUS;

e (opmupoBaHHe W pa3BUTHE MPEJICTABICHUWN O HAYYHBIX METOJIaX MO3HAHHS BEIIECTB U
XUMHYECKHUX PEAKIHMA, HEOOXOTUMBIX Il MPUOOPETEHUS YMEHHH OPHEHTHUPOBATHCS B
MHUpE BEIIECTB M XUMHUYECKHX SIBIICHUH, NUMEIOIIUX MECTO B MPHUPOJEC, B MPAKTUICCKON U
MOBCETHEBHOW KU3HHU;

® pa3BHUTHE YMEHHI U CIIOCOOOB EATEIBHOCTH, CBSI3aHHBIX C HAOJIOIEHUEM U OObICHEHUEM
XUMHYECKOTO OKCIIEPUMEHTa, COOJIOICHHEM TMpaBWwi 0e30MmacHoro oOpamieHus ¢
BEIICCTBAMH.

Hapsiny ¢ »tumM, conep:kartenbHas XapaKTEpHUCTHKA eIl W 3aJad WU3YYCHHUs MpeIMeTa B
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cucteMme cpeaHero obmiero oOpasoBanus. CerofHs B MPENOJaBaHUM XUMHUU B OOJIBIICH CTENEHU
OTHAETCS MPEATIOYTCHUE MPAKTUIECKON KOMIIOHEHTE COJIEpyKaHUsI 00yUeHUs, OPHEHTUPOBAHHON Ha
MOJTOTOBKY BBIMYCKHHUKA 00I1€00pa30BaTeIbHOM OpPraHu3alliy, BIaICIONIeT0 He HA0OPOM 3HAHUIA,
a (YHKIMOHAIBLHOW TPAMOTHOCTBIO, TO €CTh CIIOCO0OAMU W YMEHUSIMH aKTHBHOTO IOJIy4EHUS
3HaHUU U IPUMEHEHUS UX B PEATIbHOM JKU3HU JIJIsl pELIEHUS TPAKTUUECKUX 3a/1a4.

B cBsi3u ¢ 3THM NpU U3ydeHUU TpeaMeTa « XUMEsD JOMUHUPYIOIIee 3HaueHUEe TPHOOPETa0T
TaKue 1eJU U 3aJa4H, KaK:

ajanTtanus oOy4JarouIuxcsl K YCIOBUSM JMHAMUYHO Pa3BUBAIOIIETOCS MHpPa, (OPMHpPOBaHHE
WHTEJUICKTYyaTbHO Pa3BUTON JHMYHOCTH, TOTOBOM K C€aMOOOpa30BaHUIO, COTPYIAHUUYECTBY,
CaMOCTOATEJIbHOMY NPHUHATHIO TPaMOTHBIX PELIEHUHA B KOHKPETHBIX >KM3HEHHBIX CHUTYalUsX,
CBA3aHHBIX C BEHIECTBAMU U UX IPUMEHEHHUEM;

(dopMupoBaHue y 00yUJarOUIUXCSl KIIFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIETCHIIUH ), UMEIOIIUX
YHHUBEpCAIbHOE 3HAUCHHUE [JI Pa3jIMYHBIX BHIOB JESITEIBHOCTU: pEUICHHs NpoOJeM, IMOUCKa,
aHaim3a U 00pabOTKM MHQOpPMAIMKU, HEOOXOJUMBIX I MPUOOPETEHHs OIbITa JNEATEIBHOCTH,
KOTOpasi 3aHMMAET Ba)KHOE MECTO B TMO3HAHMM XUMHH, a TakXe JUIsl OLIEHKUM C TO3UMIUHI
IKOJIOTHYECKO Oe30MacHOCTH XapakTepa BIHMSHUSA BEIIECTB M XUMHUYECKHUX IMPOIECCOB Ha
OpraHu3M YeJOBeKa U MPUPOJHYIO CPEy;

pa3BUTHE TO3HABATEJILHBIX WHTEPECOB, MHTEJUICKTYaJbHBIX UM TBOPYECKUX CIIOCOOHOCTEH
o0OyJarommxcsi: CrIOCOOHOCTH CaMOCTOSITENIBHO TPUOOpETaTh HOBBIE 3HAHUS 10 XUMHH B
COOTBETCTBHM C >KU3HEHHBIMH TOTPEOHOCTSIMH, MCIOJIB30BAaTh COBPEMEHHBIE WH(POPMAIMOHHBIE
TEXHOJIOTHH JJISl TIOMCKA M aHalu3a Y4eOHOW W HayYyHO-TOMYJSIPHOW MH(GOPMAIMH XUMUYECKOTO
COJIepKaHUs;

(dbopMupOBaHUE M Pa3BUTHE Y OOYYAIOMIMXCS acCOIMATUBHOTO M JIOTHYECKOTO MBIIICHUS,
Ha0JII0IaTeILHOCTH, COOPAHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOJIMMBI, B YACTHOCTH,
NP IUIAHUPOBAHUU U MPOBEACHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAHHE y OOy4arOUIMXCsl YOeKIEHHOCTH B TYMaHUCTUYECKON HANPABICHHOCTH XHUMUH,
e€ B@KHOW pOJIM B pEHICHHH TJ00AJIbHBIX MPOOJIEM pPALMOHAIBLHOTO MPHPOJIONOIb30BAHMUS,
MOMOJIHEHUSI SHEPreTUYECKUX PECYpCOB M COXPAHEHMS MPUPOJHOTO PABHOBECHS, OCO3HAHMS
HEOOXOIUMOCTH OEPEKHOTO OTHOLIEHUS K MPHUPOJE U CBOEMY 370POBBIO, a TAaK)Ke MPHUOOpETCHUs
ONbITA WCIMOJIb30BAaHUS MOJTYYEHHBIX 3HAHUU I NMPUHATHUA TPAMOTHBIX PELIEHUN B CUTyalUsX,
CBA3aHHBIX C XMMUYECKUMH SIBICHHUIMHU.

B ydeOHOM mutaHe cpemHero oOmiero oOpazoBaHUs MpeaAMET «XUMUs» 0a30BOrO YpOBHS
BXOJIUT B COCTaB MpeAMETHOI 00nacTu « ECTECTBEHHO-HAYUHBIE ITPEIMETHD».

OO1mee 4yuCiIO 4YacoB, OTBEAEHHBIX JUISI M3YYCHHUsT XHMHUHU, Ha 0a30BOM YpPOBHE CpEIHETO
obmiero oopaszoBanusi, coctaniset: B 10 kiacce - 34 gaca (1 gac B Henemo), B 11 kiacce - 68 gacos

(2 yaca B HezeIO).

[Tpu peanuzanuu KaHHON MpOrpaMMbl OyIeT 3a/1eiicTBOBaHO 000pymoBanue nenTpa «Touka



pocTay.
COAEPKAHUE OBYUEHUSA

10 KJIACC
OPI'AHHUYECKAS XUMHUSA

TeopeTuueckne 0CHOBBI OPraHUYeCKOl XUMUM

[Ipeamer opraHnyeckod XWMHHU: €€ BO3HUKHOBEHME, PA3BUTHE M 3HAUEHHE B IMOJIYYEHUH
HOBBIX BEILIECTB U MaTepuasioB. Teopus cTpoeHus: opraHudeckux coequnenuid A. M. bytneposa, eé
OCHOBHBIC TOJ0XKeHHA. CTPpyKTypHBIe (OPMYJIBI OPraHUYECKUX BEIIECTB. | OMOJIOTHS, U30MEpHSI.
XuMuueckasi CBsI3b B OPraHUIECKUX COCIMHEHUSIX - OJIMHAPHBIC M KPATHBIC CBS3H.

[IpencraBnenue o kinaccupukanuyu OPraHMYECKUX BemlecTB. HoMeHKIaTypa opraHMYecKuX
COCJIMHCHHUH (CHCTEeMAaTHYECKas) M TPUBHAJIbHBIC HAa3BaHUS BAXHEHUIITUX MPEICTABUTEIICH KJIacCOB
OPraHNYECKUX BEIECTB.

DKCHepUMEHTAJIbHbIE METOJAbl M3YyYEHHs BEUIECTB W MX MPEBPALICHUN: O3HAKOMJICHUE C
oOpa3namMy OpPraHUYEeCKHX BEIIECTB M MaTepUAlaMd Ha WX OCHOBE, MOJCIMPOBAHUE MOJIEKYII
OpPraHUYECKUX BEIECTB, HAOJIIOICHUE U ONMMCAHUE JICMOHCTPAIIMOHHBIX OIBITOB TI0 MPEBPAIICHUIO
OpPraHMYECKUX BEIIECTB MIPH HArPEBaHUU (ILJIaBJICHUE, OOYTJIUBAaHUE U TOPECHHUE).

Yriaesogopoabl

AnKaHBI: COCTaB W CTPOCHHME, TOMOJIOTMUECKHUW psif. MeTaH M d3TaH - MpOCTEHIIne
MPEACTABUTEIIM AJIKAHOB: (PU3MYCCKUE M XUMUYCCKHUE CBOMCTBA (pEaKIMK 3aMEIICHHUS W TOPEHU ),
HaxO0JIEHUE B IPUPOJIE, OJTYYEHHE U IPUMEHEHUE.

AJKEHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECCKUN PsJl. DTUJICH W TPOINUJIEH - MPOCTEUIITHE
MPEACTABUTEIIM  AJIKCHOB: (PU3MYECKHME W XHMHYCCKHE CBOWCTBAa (pEaKIUH THAPHUPOBAHUS,
raJIOTeHUPOBAHUSI, TUIPATAIIMN, OKHCIICHHS U TIOJTMMEPHU3AIINHN ), TOJIyYeHUE U TPUMEHEHHE.

Anxanuensl: OyramueH-1,3 u MetwnOyraaweH-1,3: cTpoeHue, BaKHEHIINE XHUMHUYECKHUE
cBOMcTBa (peakuus noaumepusanun). [lomydyeHne CHHTETHUECKOTO KaydyKa U pe3UHBbI.

AJKHHBI: COCTaB ¥ OCOOCHHOCTH CTPOCHHSI, TOMOJIOTHYCCKUN Psl. ALICTHIICH - TPOCTCHITUI
MPEJCTAaBUTEN b AJIKHMHOB: COCTaB, CTPOCHHUE, (U3MUYECKHE W XHMHUYCCKHE CBOHCTBA (peakiuu
TUIPUPOBAHUS, TAIIOTEHUPOBAHUS, THAPATAIMH, TOPEHUS ), TOJIyYeHUE U TPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHHe, (PHU3NYCCKHE W XHMHYCCKHE CBOMCTBA (peakiuu
TAJIOTEHUPOBAHUSI M HHUTPOBAHWS), TOJIyU€HHWE M TPUMEHEHue. Toayon: cocmas, cmpoeHue,
Qusuueckue u xumuueckue ceouUCmed (Peaxkyuu 2aio2eHUpo8anusi U HUMPOBAHUS), NOJYYEHUE U
npumenenue. TOKCMUHOCTH  apeHOB. ['eHeTmueckas CBS3b  MEXAy  YIVIEBOJOPOJaMH,
NPUHAIISKANTUMHA K Pa3TUIHBIM KJIACCaM.

[IpuponHble MCTOYHUKH YriaeBOAOPOAOB. llpupoaHblii Ta3 M MOMyTHbIE HE(TAHBIE Tas3bl.
Hedtp n e€ mpoucxoxaenne. CriocoObl nmepepadboTku HeTH: MepEeroHKa, KpEKUHT (TEpMHUYCCKUH,

KaranuTHdeckuit), muposm3. [IpoaykTel nepepaboTku He()TH, UX TPUMEHEHHE B MMPOMBIIUICHHOCTH



U B ObITy. KaMeHHBII yrojb U NpogyKThI €ro nepepaboTKH.
OKCNEepUMEHTAIBHBIE METOAbI U3YUEHHs BEILIECTB U UX IIPEBPALLCHUN: 03HAKOMIICHHE C
o0pa3namu miaacTMace, KaydykoB U pe3uHsl, kojuiekiun «Hed1e» u «Yroaby, MoaenpoBaHue

MOJICKYIT YTJICBOAOPOA0B U I'aJIOICHOIIPOU3BOJHBIX, ITPOBCACHUC MPAKTUYCCKOU Da6OTBII

MOJIy4EHHUE ITHWICHA U U3YYEHUE ETO CBOMCTB.

PacuérHeie 3agauu.

Brraucnenust o ypaBHEHHIO XUMUUECKON peakIuu (Macchl, 00bEMa, KOIHMYECTBA UCXOIHOTO
BEIIECTBA WU MPOYKTa PEAKIIUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMIECTBY OJJTHOTO U3 UCXOIHBIX
BEIIECTB MUITU MPOJIYKTOB PEAKIIIH).

Kucaopoacoaep:xanue opranndeckue coeuHeHUs

[IpenenbHBIE OJHOATOMHBIE CHUPTHL. METaHOJN W JTaHOJ: CTpPOCHHE, (U3MUECKHE |
XUMUYCCKHE CBOMCTBA (pEakIWH C aKTHMBHBIMH METaJJITaMH, TaJIOTCHOBOJOPOJIAMH, TOpPEHHUE),
npuMeHeHue. BogopoaHbie CBA3M MEXy MOJIEKYJIaMHu COUPTOB. JIeficTBME MeTaHOoIa U 3TaHOJIa Ha
OpraHu3M YeJIOBeKa.

MHOTOATOMHBIC CIHUPTHI. OTWICHIJMKOJb W TIUIEPUH: CTPOCHHE, (U3HYSCKHE |
XUMHUYECKHAE CBOMCTBA (B3aMMOJCHCTBHE CO IICJOYHBIMU METaJIlaMH, Ka4eCTBCHHAsl peaKIus Ha
MHOT'0OaTOMHBIC CIUPTHI). JlelicTBMe Ha oOpraHu3M 4YejoBeKa. l[IpuMeHeHHWe TIJMIepuHa |
STUJICHIJINKOJIA.

deHo: cTpoeHHE MOJIEKYIbI, PU3NYECKHEe U XUMHUYECKHE CBOHCTBA. TOKCHYHOCTH (heHOA.
[Ipumenenue peHomna.

Anpnerunpl M kemonvli. DopmanbIerui, aneTalbACTHI: CTPOCHHE, (HU3UYECKHEe U
XUMUYCCKHE CBOWCTBA (pCaKkIMHM OKHCJICHWS W BOCCTAHOBJICHUS, KAueCTBEHHBIC PCaKIINN),
MOJY4YEHHUE U IPUMEHEHUE.

OMHOOCHOBHBIE TpeNeIbHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAas M YKCYCHas KHCJIOTBI:
CTpoeHHe, (pu3nYecKue M XMMHUYECKHUE CBOMCTBA (CBOMCTBa, OOIIME IS KJIacca KUCJIOT, PEaKIIHs
sTepuduKanmu), TmONydYeHHe u npuMeHeHue. CTeaprHOBas W  OJCUHOBAs KHUCJIOTHI Kak
MPEJCTABUTEIIM BBICIINX KapOOHOBBIX KHCIIOT. MblJIa KaK COJIM BBICIIUX KapOOHOBBIX KHCJIOT, UX
MOIOIIIEEe ICHCTBUE.

CrnoxxHple 3(pUpBI KaK TPOU3BOJHBIC KapOOHOBBIX KHUCIIOT. [ MAPOIU3 CIIOKHBIX 3(PHUPOB.
Kupel. ['maponus xxkupos. [Ipumenenue xupoB. buonorndeckas posib KUPOB.

VYrneBonbl: cocTaB, Kiaccuukamnms yrieBoJoB (MOHO-, TU- W Tojucaxapunsl). [mokosa -
MPOCTEHIINKA MOHOCAaXapua: OCOOCHHOCTH CTPOSHHUS MOJEKYJbl, (U3NYECKHE W XHUMHUYECKHE
cBolicTBa (B3ammoielicTBre ¢ TuapokcuaoM Meau(Il), okucieHne aMMUadYHBIM PacCTBOPOM OKCHUA
cepeopa(l), BoccTaHOBJICHHUE, OpOXKCHHUE TIJIFOKO3bI), HAXOXKIACHHUE B MPUPOJC, NPUMCHCHHE,
ouonoruueckas poib. Potocunre3. DpykTo3a Kak H30MEP TITFOKO3BI.

Kpaxman u nemnronoza kak mpupoaHble nojguMepbl. CTpoeHHE KpaxMaia W IEJUTIOJIO3bI.
dusnyeckre U XUMUICCKHE CBOMCTBA Kpaxmaia (THIPOJIn3, KaYSCTBEHHAS PEAKIIHS C HOJIOM).

9KCH€pI/IMCHTaJ'IBHBI€ MCTOAbI H3YYUCHUsI BCHICCTB U HUX HpeBpaI].[eHI/Ifli IMpOBCACHHC,



HaOJIIOJICHUE U OMHUCAHKE IEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CITUPTOB, KAYECTBEHHBIC PEAKIIHH
OJTHOATOMHBIX CIUPTOB (OKUceHHe HdTaHona okcuaoMm Meau(Il)), MHOroaTOMHBIX CIUPTOB
(B3aumopericTBue Tiunepuna ¢ ruapokcunom menu(Il)), ampaerunoB (OKHCICHHE aMMHAYHBIM
pactBopoM okcuua cepedpa(l) m ruapokcumom meau(Il), B3aumomeicTBre Kpaxmajia ¢ HOIOM),
MIPOBEJICHUE NMPAKTHUECKOH pabOThI: CBOICTBA PAacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnnie 3amaun.

Brraucnenust o ypaBHEHHIO XUMUUECKON peakIuu (Macchl, 00bEMa, KOIHMYECTBA UCXOIHOTO
BEIIECTBA WU MPOYKTa PEAKIIUH 110 H3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOHBIX
BEIIECTB MUITU MPOJIYKTOB PEAKIIIH).

AzoTconepkaniie OpraHMIecKue COeTMHEHUSI.

AMUHOKHUCIIOTH KaK aM(OTepHbIe OpraHudeckue coenuHeHus. Ousnueckre U XUMHUYECKUE
CBOWCTBAa AaMHHOKHUCJIOT (Ha TpHMepe TJIUIMHA). buoiiornyeckoe 3HAUYEHHWE AaMUHOKHCIOT.
Ilentuasr.

benkn kak mnpuUpOIHBIE BBICOKOMOJICKYJSIPHBIE COeQuHEeHUs. llepBUdHas, BTOpUYHAS U
TPEeTHYHAas CTpyKTypa OenkoB. XHMHYECKHE CBOWCTBa OCJIKOB: THIPOJHM3, JCHATypalus,
KaueCTBEHHBIE PEAKIIUU Ha OCIIKH.

DKCIEepUMEHTAIbHBIE METOABl W3YYEHHs BEUIECTB M HMX MpPEBpalleHUN: HAOIIOJICHHE H
OTIMCAaHUE JIEMOHCTPAIIMOHHBIX OTIBITOB: JICHATypaIusi OEJIKOB MPH HArPEBAaHUH, [[BETHBIC PEAKIUU
OeJIKOB.

BoicokomouieKyJIsIpHbIE COeTHHEe HUSs

OCHOBHBIC TIOHATHS XHMHU BBICOKOMOJICKYJSIPHBIX COCJMHEHUN: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTETICHb MOJIMMEPU3AIINU, CPEIHSAS MOJIEKYJsIpHas Macca. OCHOBHBIE METO/IbI
CUHTE3a BHICOKOMOJIEKYJISIPHBIX COSAMHEHUH - TTOJMMEPU3AIIHS U TIOJTUKOH/ICHCAITHS.

OKCIepUMEHTAIBHBIE METOJbl M3YYCHHs BEIIECTB WM WX MPEBPAICHUI: O3HAKOMJICHHE C
oOpa3iamu MPUPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYIYKOB.

MesxnpeAMeTHBIE CBS3H.

Peanuzamus MeXIpeIMETHBIX CBsI3€d NpU W3ydeHHMH opraHmdeckoil xummu B 10 Kimacce
OCYIIECTBIISIETCS Yepe3 MCII0JIb30BaHUE KaK OOIINX €CTECTBEHHOHAYUHBIX MOHATUMN, TaK U MOHITHIA,
SIBJISTFOIUXCS. CUCTEMHBIMHU IS OTACIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OO01mue ecTeCTBEHHO-HAYYHBIE MOHSITHS: SIBJICHUE, HAyYHBIN ()aKT, TUTIOTE3a, 3aKOH, TEOPHS,
aHaJIM3, CHUHTE3, KIIacCU(pUKALUS, MEePUOJUYHOCTh, HAOIMIOACHHE, H3MEPEHHE, OSKCIECPUMEHT,
MO/ICTTUPOBAHHE.

dwuszuka: Martepusi, SHEPrusi, Macca, aToM, 3JICKTPOH, MOJIEKYJa, SHEPTETUUECCKUN YPOBEHbD,
BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOSTHUE BEIIECTBA, (PU3UUECKHE BEJTMYUHBI U €IUHUIBI UX
H3MEepeHUsl.

buonorust: knetka, opranuszM, Ouocdepa, oOMEH BeHIECTB B OpraHusMme, (POTOCHHTES,
OMOJIOTMYECKY aKTUBHBIC BeliecTBa (O€IKH, YTIEBOIbL, KHUPHI, (PEPMEHTHI).

Feorpa(bnﬂ: MHHCPpaJIbl, TOPHBIC TOPOJbI, IOJIC3HBIC UCKOITACMBIC, TOIIJIIMBO, PECYPCHI.



TexHomorus: MUIICBBIC NPOAYKTBI, OCHOBBI PALlMOHAJIbHOTO INHUTAHUA, MOIOIIUE CpPCACTBA,
JICKApCTBCHHBIC WU KOCMCTHUYCCKHUEC MpPCIapaTbl, MAaTCPpHUAJIbl U3 UCKYCCTBCHHBIX WU CHUHTCTHUYCCKUX

BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKASA XUMUSA

Crtpoenue atoma. CTpoeHue BelllecTBa

XumMudeckuii  3neMeHT. Atom. Snpo aroma, UW30TONBL. DJEKTPOHHAs 000JIOYKA.
DHepreTuuecKre YpOBHH, MOJYypOBHH. ATOMHBIE OpOuUTamu, s-, p-, d- snemeHTsl. OcoOeHHOCTH
pacrpeiesieHus 3JCKTPOHOB IO OpOUTAISIM B aToMaX 3JEMEHTOB TEPBBIX YETHIPEX IEPHOJIOB.
DneKTpoHHast KOH(UTypalys aTOMOB.

ITepuoguueckuii 3axkoH u Ilepuoguueckas cucremMa XuMmudeckux snaemeHToB /[l U
Mengeneena. CBs3b NEPUOANUECKOTO 3aK0HA U [leproandeckoi CUCTEMbI XUMHUYECKUX 3JIEMCHTOB
J. . MenzeneeBa ¢ COBPEMEHHOW TEOpUEH CTPOECHHUSI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHS
CBOMCTB XUMHUYECKHX HJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CJIOKHBIX BEIIECTB MO TPyIIaM U
nepuosiaM. 3Hau€HHUE MEPUOIMIECKOTO 3aKOHA B PA3BUTHH HAYKH.

Crpoenue BemecTBa. XHMHYECKass CBS3b. BBl XHUMHUYECKOW CBSI3M (KOBAJICHTHAS
HETIOJSIpHAsE W TIOJIIpHAs, HMOHHAs, MeTauthueckas). MexaHu3Mbl 00pa3oBaHHS KOBaJICHTHOM
XUMUYECKON CBsI3M (OOMEHHBIM W JOHOPHO- aKIENTOpHBIN). BomopoaHas cBsi3b. BajaeHTHOCTS.
DJIEKTPOOTPHULIATEIBHOCTh. CTENeHb OKUCTCHUS. VIOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJEKYJISIPHOrO M HEMOJIEKYJSIPHOIO CTPOEHHUA. 3aKOH MOCTOSHCTBA COCTaBa
BENIeCTBA. THWIBI KPUCTALIMYECKUX pEmETOK. 3aBUCUMOCTh CBOWCTBA BEIIECTB OT THIA
KPHUCTAJUIMYECKON PEMIETKH.

ITonsitne 0 aucnepcHeIX cucreMax. VICTUHHBIE M KOJUIOWJHBIE pACTBOPHI. MaccoBas JoJist
BEIIECTBA B pACTBOPE.

Knaccudukanus HeopraHmueckux coenanHeHui. HoMeHKIaTypa HEOpraHMYECKHX BEIECTB.
I'eneTrnueckas cBA3b HEOPTAHUYECKUX BEIIECTB, MPUHAJIEKAMMNX K PA3IMYHBIM KJIacCaM.

XumMuyecKue peaknuu

Xumudeckas peaknus. Kitaccudukamus XUMUYECKHX peaKIMii B HEOPraHWYeCKOW |
OPraHMYEeCKON XMMHH. 3aKOH COXPAaHEHHUS MacChl BEIIECTB, 3aKOH COXPAaHCHUS W MPEBpaICHUS
SHEPTUU MPU XUMUIECKUX PEAKITUIX.

CKOpOCTh peakiuu, €€ 3aBUCUMOCTh OT paszIMYHbIX (akTopoB. OOpaTWMbIC pEaKIUH.
Xumuueckoe paBHOBecue. DakTOphl, BIMSIONIME HA COCTOSHHE XWUMHYECKOTO pPaBHOBECHS.
[Tpuunun Jle [larense.

Dnextponutrdeckas aucconmanus. CubHbIE W cia0ble 3JeKTpouThl. Cpema BOJIHBIX
pacTBOPOB BEMIECTB: KUCIasl, HEUTpabHAs, EI0YHAs.

OKHCITUTETEHO-BOCCTAHOBUTEIILHEIC peaKuuu.



DKCNEepUMEHTAIbHbIE METOAbl W3Y4YEHHUS BEIIECTB M HX MPEBpALICHUI: JE€MOHCTpalus
tabmun  «I[lepuogmueckass cucrema xummdeckux dyiemeHToB JI. M. MenpeneeBay, u3ydeHHE
MOJICJIeH KPUCTALIMYCCKUX pENIETOK, HAOMIOJeHUe W ONHUCAaHWE JACMOHCTPAIlMOHHBIX |
1a00paTOPHBIX OMBITOB (Pa3JIoKEHHUE TEPOKCHIA BOAOPOAAa B MPUCYTCTBUH KaTaln3aTopa,
ONpEJICJICHNE Cpe/ibl PacTBOPOB BELIECTB C IMOMOILIBI) YHHBEPCAJIBHOTO WHIMKATOpa, PEaKIHH
MOHHOTO OOMEHA), TPOBEJCHHWE NPAKTHYECKOW paboThl «BiausHue pasnmndHbIXx (PakTopoB Ha
CKOPOCTh XUMHUYECKOUN PEaKITUM.

PacuérHeie 3aga4u.

Pacuérel o ypaBHEHHAM XMUMHUYECKUX PEAKIMH, B TOM YUCIE TEPMOXUMUYECKUE PACUETHI,
pacyéThl C UCTIOIL30BAHUEM TTOHSATHS «MaCcCOBAs JIOJISI BEIIECTBAY.

BemecTBa 1 NX cBoiCcTBA

Hewmeramnsl. Tlonoxenne HemetamioB B Ileproanueckoil cucTeMe XUMHUYECKHX DJIEMEHTOB
JI. . MenaeneeBa U OCOOCHHOCTH CTPOCHHSI aTroMOB. (Du3MUYECKHe CBOWCTBA HEMETAJIOB.
AmoTponust HeMETAIIOB (Ha MpUMepe KUCIopoaa, cephl, hocdopa u yriaeposaa).

XHWMHUYECKHUE CBOMCTBA BaXXHEHIIMX HEMETALIOB (TaJlOTEHOB, Ccephl, a30Ta, ¢ocdopa,
yraepoaa U KpeMHHS) U UX COSJMHEHUU (OKCUIIOB, KHCIOPOJCOACPIKAIIUX KHUCIOT, BOJAOPOIHBIX
COCIMHCHHN ).

[Ipumenenre BaxKHEHIITUX HEMETAUIOB M X COSJIMHEHUMN.

Merannsl. [lonoxenue metamioB B [lepuoanyeckoil cucteme XuMuueckux 3iemMeHToB J. U.
MenneneeBa. OCOOCHHOCTH CTPOSHHS DSJIEKTPOHHBIX 000J0YEK aTOMOB MeTanioB. OOmmme
¢u3ndeckre cBoicTBa MeTaioB. CIUIaBhl METALIOB. DJIGKTPOXMMHYCCKHH pSJI HaNpPsOKCHUM
METaJLIOB.

XWMHUYECKHE CBOWCTBA BAXHEHIIMX METAJIOB (HATpUMA, Kajduid, KaJlblUWd, MarHuu,
QTFOMUHUH, IITHK, XpPOM, KEJI€30, MEJIb) U KX COCTUHCHHM.

OO61mue crocoOsI mosTydeHust MeTasuioB. [I[puMeHeHne MeTayIoB B OBITY U TEXHHKE.

DKCHepUMEHTAJIbHbIE METObl U3YUYECHHSI BEILIECTB U MX NPEBPALICHUN: U3yYEHHUE KOJUIEKIIMU
«MeTauthl ¥ CIUIaBb», 00pPa3loB HEMETAIOB, PEIICHHE YKCIIEPUMEHTAILHBIX 3aJ1a4, HAaOJII0ICHNE
W OIMCaHWE JIEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX ONBITOB (B3aUMOJICHCTBHE THIPOKCHUIA
QTFOMUHUS C paCTBOPaMH KUCJIOT U IIEJIOUCH, KaYeCTBEHHBIC PEaKIIMU Ha KATHOHBI METAJIJIOB ).

PacuérHeie 3agaun.

Pacuérer macchl BemecTBa Wi 00bEMa ra3oB MO W3BECTHOMY KOJHMUYECTBY BELIECTBA, Macce
i 00bEMY OJIHOTO M3 YYAaCTBYIOIIMX B PEAKIIMU BEIIECTB, Pacu€Thl Macchl (00bEMa, KOTMYECTBA
BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIIH OJTHO U3 BEIIECTB UMEET IMPUMECH.

XuMusi M COBpeMeHHoOe 00111eCTBO

Ponp xumMum B 00CCIICUEHHH 3KOJIOTHYCCKOW, PHEPTETHYCCKOW M TUIIEBOM O€301TacHOCTH,
pa3BUTHHU MeauUMHBL. [IOHATHE O HAYYHBIX METOaX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIHI.

[IpencraBnenuss 06 OOMIMX HAYYHBIX MPUHIIUIIAX MPOMBIIUIEHHOTO MOJTYYCHUS BAKHEHIINX

BCIICCTB.



UenoBek B MHpe BEUIECTB M MaTEpUAIOB: BAaXKHEWIIWE CTPOUTENbHbIE MaTepualbl,
KOHCTPYKIIMOHHbIE MAaTepHallbl, KpacKd, CTEKJIO, KEepaMmMHKa, MaTepHallbl MJii SJIEKTPOHHUKH,
HaHOMaTepHalIbl, OPTAHUYECKHIE U MHUHEPAIbHBIEC YI0OpEHHUS.

Xumusi U 3I0pOBbE YEJIOBEKAa: MpaBWja HCIOJb30BAaHUS JIEKAPCTBEHHBIX IPENaparos,
npaBmiia 6€30MacHOr0 UCTIOJIB30BAHMS IPETIAPATOB OBITOBOM XUMUU B TIOBCEAHEBHOM JKU3HH.

MexrmpeAMETHBIE CBSI3H.

Peanu3zaius MexXnpeMEeTHBIX CBSI3eH NMpU U3y4eHUH OOIIEH M HeOpraHW4YecKo XxuMuu B 11
KJIaCCE OCYIIECTBIISIETCS] YE€Pe3 MCIOJIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHITHH, TaK U
MOHATUH, ABIAIOUUXCA CUCTEMHBIMH J1JIS1 OT/IE€JIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1mue ecTeCTBEHHO-HAYYHbIC MOHSATHS: HAyYHBIA ()aKT, TUIOTE3a, 3aKOH, TEOpUs, aHAIIU3,
CHUHTE3, KIacCUPUKalus, TEPUOJUIHOCTh, HAONIOJEHUE, OKCIIEPUMEHT, MOJICINPOBAHUE,
HU3MEpEHUE, SIBJICHUE.

®dusnka: Marepus, HEpPrus, Macca, aToM, O3JIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOI,
PaJIMOAKTUBHOCTb, MOJIEKYJIa, YHEPTETUUECKUN YpPOBEHBb, BEIIECTBO, TEJIO, O0BEM, arperaTtHoe
COCTOSIHHE BEIIECTBA, (PU3NYECKHIE BETUUNHBI U €IMHUIIBI UX U3MEPEHHS, CKOPOCTb.

buonorusi: knerka, oOpraHuszM, OJKOcHCTeMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHEpabl, TOPHBIE TTOPO/IBI, TIOJIE3HBIE UCKOTIAeMBbIE, TOILITUBO, PECYPCHI.

TexHonorusa: XUMHYECKasi MPOMBILUIEHHOCTb, METAJLTYPIHsl, POU3BOACTBO CTPOUTEIbHBIX
MaTepHuaoB, CEJIbCKOXO3IMCTBEHHOE MIPOU3BOJICTBO, nuuieBas MIPOMBIIIEHHOCTD,
(apmaneBTHYECKas MPOMBIIIJICHHOCTh, POU3BOICTBO KOCMETHUECKHX MPENapaToB, MPOU3BOICTBO

KOHCTPYKINUOHHBIX MATCPUATIOB, JJICKTPOHHAA ITPOMBINIJICHHOCTh, HAHOTCXHOJIOTUH.

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUW A ITPOI'PAMMEI 110 XMMHWU HA BA30BOM
YPOBHE CPEAHEI'O OBILETI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOCHUS OOYYaIOUUMHUCS
nporpaMMm cpeanero oOmiero oOpa3oBaHus (JIMYHOCTHBIM, METANpPEIMETHBIM M IPEIMETHBIM).
Hay4yno-MeTomn4eckoid 0CHOBO# AJist pa3pabOTKH MIIAHUPYEMBIX PE3yIbTaTOB OCBOEHUS MPOTPaMM
CpelHero 001Iero o0pa3oBaHus SIBISIETCS CUCTEMHO-IESI TEIbHOCTHBIH MTOIXO/T.

B cooTBeTrcTBUM € CHCTEMHO-AESTEIBHOCTHBIM MOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
PE3yJIbTaTOB OCBOCHUS MpeaMeTa «XUMHUS» Ha YPOBHE CPEIHETO O0IIEro o0pa3oBaHuUs BbIJICICHBI
CJIEIYIOIIUE COCTABIIOILHUE:!

OCO3HaHUE 00YYAIOIIUMUCS POCCUMCKON TPAKIAHCKON MICHTUIHOCTH - TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSI TEIBHOCTH U CaMOOTIPEACIICHUIO; HATMYHME MOTHUBALIUU K 00 yYSHUIO;

HEJICHAIIPABJIICHHOC PAa3BUTHUC BHYTPCHHHUX Y6C)K,I[€HI/II\/’I JJMYHOCTH Ha OCHOBC KIIFOYCBBIX



[EHHOCTEH M UCTOPUYECKHX TPAAHUIUi 0a30BOI HAYKU XUMUMU;

TOTOBHOCTh M CHOCOOHOCTH OOYYaromIMXCS PYKOBOACTBOBATHCS B CBOCH JIEATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMU ~ YCTAHOBKAaMHM, MPUCYIIMMU  IEJIOCTHOM CUCTEME XUMHUYECKOTO
o0Opa3oBaHus,

HaJIMYMe MPABOCO3HAHMS IKOJOTHUECKON KYJIBTYpPhl U CIOCOOHOCTH CTaBUTH LIEITH U CTPOUTH
’KM3HEHHBIE IUIaHbI.

JIM4HOCTHBIE pE3yNIbTAaThl OCBOCHUS MPEAMETa «XUMHUS» JTOCTUTAIOTCS B €IMHCTBE YUeOHOU 1
BOCIUTATEIBHON JE€ATEIBHOCTH B COOTBETCTBUM C T'YMaHUCTUYECKHMH, COLUOKYJIbTYPHBIMU,
JTyXOBHO-HPAaBCTBEHHBIMU IICHHOCTSAMH U HWJeaJaMH POCCUHCKOTO TPa)KTaHCKOTO OOIIeCcTBa,
NPUHATEIME B OOIIECTBE HOPMaMH W TPaBUJIAMHU TOBEJCHHS, CHOCOOCTBYIOIIMMHU TMpoIeccam
CaMOTIO3HAHUsI, CAMOPA3BHUTHUS U HDABCTBEHHOTO CTAHOBJICHHUS TMYHOCTH OO0 yJaOIITUXCSI.

JIM4HOCTHBIE PE3yNbTAaThl OCBOCHUSI TpEAMETa «XHUMHUS» OTPAXKAT CHOPMHUPOBAHHOCTH
OTIBITA TI0O3HABATEBHOM M MPAKTUUECKOH EATEIbHOCTH 00YyUaIOIUXCs M0 PeAIU3aliy IPUHSTHIX B
0011IeCTBE LICHHOCTEH, B TOM YHCJIC B YaCTH:

1) rpamxaaHCcKOro BOCTIUTAHUSA

0CO3HaHUS O0YyYaIOIUMUCS CBOUX KOHCTUTYLIMOHHBIX NpaB U OOS3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSIKY;

MPEJACTABJIICHUS. O COLMAIBHBIX HOPMAaxX M MPaBWIAX MEKIUYHOCTHBIX OTHOIICHUH B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPUYECKOH AEATEIHHOCTH MPHU CO3IaHUH YYEOHBIX MPOEKTOB,
penieHny y4eOHBIX U MI03HABATENbHBIX 33/1a4, BBIMOJTHEHUN XUMUYECKHUX KCTICPUMEHTOB;

CMOCOOHOCTH TIOHMMATh U NPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apPTyMEHTBI APYTUX
P aHAJIKM3€ PA3JIUYHBIX BUAOB YUYEOHOH IS TEIBHOCTH,

® MAaTPUOTHYECKOr0 BOCTIMTAHUS:

LIEHHOCTHOT'O OTHOILIEHHS K HICTOPUYECKOMY M HAYYHOMY HACJIEANI0 OTEYECTBEHHON XUMUU;

YBOKEHHS K TIPOIIECCY TBOPUECTBA B 00JIACTH TEOPUH U MPAKTUIECKOTO MPUMEHEHUS XHMHH,
OCO3HAHUS TOTO, YTO JOCTH)KCHHUSI HAYKU €CTh PE3yJIbTaT JAJIUTEIbHBIX HAOIIOICHUH, KPOIIOTIMBBIX
9KCIEPUMEHTAIbHBIX TOUCKOB, MOCTOSIHHOTO TPY/1a YYEHBIX U IPAKTUKOB;

WHTEpPECca U MO3HABATEIILHBIX MOTUBOB B MOJYYCHUHU U MOCIEAYIONIEM aHaN3e WH(OpMaITUU
0 TIEPEAOBBIX JOCTHUKEHUIX COBPEMEHHON OTEYECTBEHHON XUMUM;

® IYXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUSA

HPaBCTBEHHOT'O CO3HAHUS, STUYECKOTO TIOBE/ICHHS,;

CIOCOOHOCTH OLICHUBATHh CUTYAllMH, CBSI3aHHBIC C XUMHUYECKUMHU SIBIICHUSIMHU, U TPUHUMATh
OCO3HAHHbBIE PEIICHHS, OPUEHTUPYSICh HA MOPAIIbHO-HPABCTBEHHBIE HOPMbI U IECHHOCTH;

FOTOBHOCTH OIICHMBATh CBOE MOBEJCHUE M TMOCTYNKM CBOMX TOBApUILEH C MO3HMLMI
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHUE MOCJEACTBHI TUX MOCTYIKOB;

e (opmMupOBaHUS KYJbTYPbI 310POBbS:

MOHUMAaHHUS LIEHHOCTEH 300pOBOTO0 H 0e30I1acHOro 06p333 KH3HHU, HCO6XO,I[I/IMOCTI/I



OTBETCTBEHHOTO OTHOMICHHUSI K COOCTBEHHOMY (DM3MUECKOMY U IICUXUYECKOMY 3JI0POBBIO;
coOroieHus paBmII 0€30TaCHOTO OOPAIEHHS C BEIIECTBAMH B OBITY, MOBCEHEBHOM KU3HH
U B TPYZAOBOH AESITEIbHOCTH;

MOHMMAaHUS [IEHHOCTH MPAaBWII UHAWBHUYAIbHOTO M KOJJICKTUBHOTO 0€30MaCHOTO MOBEICHUS
B CUTYyalUsX, YTPOKAKOIIUX 3J0POBbIO U XKU3HU JIIOJIEH;

OCO3HaHUS TOCJEACTBUI W HENPUSITHS BPEIHBIX MNPHUBBIUCK (YIMOTPEOJICHUS aJIKOTOJIS,
HapKOTHKOB, KypeHHUsl ),

® TPYAOBOIO BOCIIUTAHMA:

KOMMYHHKATHBHOW  KOMIIETEHTHOCTH B  Y4e€OHO-HCCIIEJOBATEIBCKON  JESITEILHOCTH,
0OIIECTBEHHO IMOJIE3HOM, TBOPUYECKOM U APYTUX BUIAX ACSITCILHOCTH;

YCTaHOBKM Ha aKTHUBHOE YyYacTHE B pEIICHUM MPaKTHYECKUX 3aJad COLHMAIBHOU
HaIMpPaBJICHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPaKTUIECKOMY U3YUCHHUIO MPOodeccuii pa3InaHOTo pojia, B TOM YUCIIE Ha OCHOBE
MPUMEHEHUS MPEAMETHBIX 3HAHUHN 110 XUMUH;

YBAKEHUSA K TPYAY, JIOAAM TPYJa U pe3ylabTaTaM TPYAOBOU EATENbHOCTH; TOTOBHOCTH K
OCO3HAaHHOMY BBIOOPY MHAUBHIYaIbHOU TPaeKTOpUHU 00pa3oBanus, Oyayiieid npodeccun u
peasin3anuy COOCTBEHHBIX )KHU3HEHHBIX MIJIAHOB C YYETOM JIMUHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K
XMMHH, THTEPECOB U MOTPEOHOCTEH 00IIIeCTBa;

® JKOJOTHYECKOro BOCIIUTAHMSA:

HKOJIOTUYECKHU I1eJIECO00Pa3HOr0 OTHOWIEHUS K MPHUPOJIE, KAaK HCTOYHUKY CYIIECTBOBAHHS
’KW3HHU Ha 3eMIie;

MOHMMAHUS TJ00ATLHOTO XapaKTepa SKOJIOTHUYECKUX MpoOJeM, BIMSAHHA 3KOHOMHYECKUX
MPOLECCOB HA COCTOSIHUE NPUPOAHON U COLIMAIBHOU CPENIbL;

OCO3HaHUSI HEOOXOJMMOCTH HCIOJIb30BAHUS JOCTHIKEHUH XUMHU IS PEIICHUs BOMPOCOB
PalMOHAIIBHOTO PUPOAOTOJIB30BAHHS;

AKTUBHOTO HENPHATUSA JEHWCTBUH, NPHUHOCIIIMX BpEl OKPYKAOWIEH MNPUPONHOW cpene,
YMEHHS TPOTHO3MPOBATh HEOIArONMPHUATHBIE SKOJOTHYECKHUE TIOCIEACTBUS MPEANPUHUMACMBIX
JEHCTBUM U NIPEAOTBPAILATH HX;

HAJIMYKAS PA3BUTOTO SKOJIOTHYECKOTO MBIIUICHHUS, 3KOJOTHYECKOM KYJNbTYpBI, OIBITa
JNEATENBHOCTH  3KOJIOTMYECKOW  HANpaBIEHHOCTH, YMEHUSA  pPYKOBOJACTBOBAaTbCA HMMHU B
MO3HABATEJIbHOM, KOMMYHHUKATUBHOW W COLMAIBHON MPAKTUKE, CTIOCOOHOCTH M YMEHHSI aKTHBHO
MPOTUBOCTOSITH UACOJIOTHH XeMOo(hoOouu;

® ICHHOCTH HAYYHOIO MO3HAHMS:

c(hOpMUPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HAYKH U OOIIIECTBEHHOU MPaKTHKHU;

MOHMMAHUA CHeNU(PUKA XUMHM KaKk HAyKH, OCO3HaHusi €€ poiau B (OPMUPOBAHUHU
PAIlMOHAIBHOTO HAayYHOTO MBIIUICHUS, CO3JaHUM IEJIOCTHOTO IMPEACTaBICHUS 00 OKPYXKAroliem

MHUPC KaK O CAMHCTBC IPUPOABLI U YCIJIOBCKA, B IIO3HAHUU MMPHUPOJHBIX BaKOHOMepHOCTeﬁ " pCHICHUHA



po0OJieM COXpaHEHHsI PUPOJIHOTO PABHOBECHS,

yOXKIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHH JUIS COBPEMEHHOW IUBWIM3AIMM: B €€
TYMaHUCTHUYECKOW HAMpPAaBICHHOCTH M BAXHOW POJIM B CO3JaHMM HOBOM 0a3bl MaTepHaIbHOU
KYJIBTYpbI, PEIICHUU TIO0AIBHBIX MPOOJIEM YCTOMYMBOTO PA3BUTHUSI YEJIOBEYECTBA - CBHIPHEBOM,
HHEPreTHYECKON, MUIIEBON M DKOJIOTHYECKON O€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00ECTICUeHU N
YCIIOBUH YCHEIIHOTO TPYAA U AKOJOTUIECKU KOM(DOPTHOM KUZHU KAXKIIOTO YICHA O0IIECTBA;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTH: TOHUMAaHUS CYHIHOCTHM  METOAOB  IO3HAHMA,
UCIIOJIb3YEMBIX B E€CTECTBEHHBIX HAayKax, CIIOCOOHOCTH HCIIOJIb30BaTh IOJIy4aeMble 3HAHUS IS
aHanm3a U OOBSCHEHHUS SIBJICHUN OKPYXKAIOIIET0 MUPa U MPOUCXOIAIINX B HEM U3MEHEHUH, YMEHUS
nenath 00OCHOBAHHBIE 3aKJIIOYCHHUS Ha OCHOBE HAYYHBIX (DAKTOB M MMEKOIIUXCS JAaHHBIX C LEJIbI0
MOJIy4E€HUSI IOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENILHO UCTIOIB30BaTh XMMUUYECKUE 3HAHUS [T pPelIeHus] mpo0ieM B
peabHBIX )KU3HEHHBIX CUTYaLHSIX;

MHTEpPECca K O3HAHUIO U UCCIIEA0BATENbCKOM IeATEIbHOCTH; TOTOBHOCTH M CIIOCOOHOCTH K
HEIpPEepBIBHOMY 00pa30BaHMIO U CAMOOOPa30BaHHIO, K aKTUBHOMY TOJyYEHHIO HOBBIX 3HAaHUH 110
XUMHH B COOTBETCTBUH C KU3HCHHBIMH IMOTPEOHOCTIMH;

MHTEpEca K 0COOCHHOCTSIM TPy/Ia B PA3IMYHBIX chepax mpoPecCHOHATLHOM AESTEILHOCTH.

METANPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIe pe3yJibTaThl OCBOCHUS Y4eOHOTo npeMeTa « XUMUs» Ha YPOBHE CPEIHEro
o01ero 00pa3oBaHMsI BKIFOYAIOT:

3HaYMMbIe IS (OpPMHUPOBAHHS MHPOBO33PCHUS OOYYAFOIIUXCS MEXKIUCIMILTHHAPHBIC
(MeXnpeIMETHBIC ) OOMICHAYYHBIE MTOHSATHSI, OTPAXKAIOUIUE IIEJIOCTHOCTh HAYYHOW KapTHHBI MHpa U
cnenu(UKy METOJOB TO3HAHHS, UCIOJB3YEMbIX B €CTECTBEHHBIX HAyKax (MaTepuis, BEIIECTBO,
9HEprus, SBICHHE, MPOIECC, CUCTEMa, HAyYHbIA (aKT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TCOPHsI, HCCIIC0BaHUE, HAOIOICHHE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHE);

YVHHUBEpCaJbHbIC YUeOHbIC NeHCTBUsI (II03HABATEIILHBIC, KOMMYHUKATHBHBIC, PErYJIATUBHBIC),
obecneunBaromnyie GpopMupoBaHue (QYHKIIMOHATHHONH I'PAMOTHOCTH W COLUAILHOW KOMIICTCHIIUU
oOyuarommxcs;

CIIOCOOHOCTh o0yyJarommxcs HCIOJIL30BATh OCBOCHHEIC
MEXKIUCHUIUTMHAPHBIE, MHPOBO33PCHUCCKHE 3HAHWS W YHUBEPCAJbHbIC Y4eOHBIC JICHCTBUS B
[MO3HABATEJILHOM U COLMAIBHOM MPaKTHKE.

MeranpeaMeTHble  pe3yJdbTaThl OTPAKAIOT OBJIQJCHUEC YHHUBEPCAIBHBIMH  Y4COHBIMHU
M103HABATEJILHBIMU, KOMMYHHKATHBHBIMU H PETYJISITUBHBIMU JICHCTBUSMHU.

OBJaieHHe YHHBEPCATBHBIMH Y4e0HBIMH MO3HABATEJIbHBIMH I€HCTBHIMU:

1) 6a30BbIe JJOTHUYECKHE A€iiCTBHS:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh W aAKTYaJIM3UPOBATh MPOOJIEeMYy, BCECTOPOHHE €&

paccMaTpuBaTh;



ONpenessaTh LeNU JACSITENbHOCTH, 3aJaBas IapamMeTpbl M KPUTEPUU HUX JOCTHIKCHMS,
COOTHOCHUTH PE3YyJIbTaThl AEATEIBHOCTU C MOCTABJICHHBIMU LIEJISIMH;

MCIIOJIb30BaTh IPH OCBOCHUM 3HAHUN NPUEMBI JIOTHUYECKOTO MBIIICHHUS - BBIIEISATh
XapaKTepHbIE MPU3HAKY MOHATHI M YCTAHABIUBATH UX B3aUMOCBSI3b,

HCIOJIb30BaTh COOTBETCTBYIOIINE TIOHSATHUS ISl OOBSICHEHUS OT/CJIbHBIX ()aKTOB U SIBJICHHIA,
BBIOMPATh OCHOBAHUS ¥ KPUTEPHH ISl KJIACCH(PUKAIIMH BEIIECTB U XUMHYECKUX PEAKIIHIA;
YCTaHABIUBATh IPUYUHHO-CIICJICTBEHHBIE CBSI3H MEK/Y U3Y4aeMbIMU SIBJICHUSIMHU;

CTPOUTD JIOTUYECKUE PACCYXKACHHs (MHIYyKTHBHBIE, ACTYKTUBHBIC, TIO AHAJIOTUH), BHISBISTH
3aKOHOMEPHOCTH W TPOTHBOPEYHUS B PACCMaTPHBAEMBIX SIBICHHIX, (OPMYJIMPOBATH BHIBOJBI U
3aKJIHOYECHHUS ;

NPUMEHATH B TPOIECCE TO3HAHMSA, WCIOJIb3yeMble B XHUMHH CHMBOJMYECKHE (3HAKOBBIC)
MOJIEJIH, TTPeoOpPa30BBIBATh MOJICIBHBIC MPEACTABICHHUS - XUMUYECKHA 3HAK (CHMBOJI) DJIEMEHTA,
XuMHU4YecKass (opMmyna, ypaBHEHHE XHUMHUYECKOW pEakuuud - NpPH PEHICHHH Y4eOHBIX
MO3HABATENbHBIX M MPAKTUYECKUX 3a]a4, IPUMEHSITh Ha3BaHHbIE MOJICJbHBIE MPEACTABICHUS IS
BBISIBJICHUS] XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEILIECTB U XMMUYECKUX PEAKLIUM.

e 0a30Bble HCCIIEI0BATE/ILCKHUE 1efiCTBUS:

BJIaZIETh OCHOBAMH METOJ/IOB HAY4YHOI'O MTO3HAHUS BEIECTB U XMMUYECKUX PEaKLIUM;

dbopMynupoBaTh WENM W 3aJa4d  HUCCIICNOBAHUS, WCIOJB30BaTh TIOCTaBJICHHBIE H
CaMOCTOATEIBHO CPOPMYITHPOBAHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIS
(hopMUPOBaHUS TUIIOTE3BI IO POBEPKE MPABUIBHOCTH BBICKA3BIBAEMBIX CYXKICHHIA,

BJIAZIETh HABBIKAMU CAMOCTOSITEJILHOTO IUIAHUPOBAaHUS M TNPOBEJACHUS YUYEHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHMsSI HAONIOAaTh 332 XOJOM IPOIECCa, CaMOCTOSATEIBHO
MPOTHO3UPOBATh €ro0  pe3ysbTaT, (opMynupoBaTh OOOOIIEHHS W BBIBOABI OTHOCHUTEIBHO
JOCTOBEPHOCTH PE3Y/IbTaTOB HMCCIIEAOBAHUS, COCTABJIATH OOOCHOBAHHBIM OTYET O MPOJACIAHHON
pabore;

npuoOpeTaTh ONBIT YYCHUYECKOW HCCIIEOBATENbCKOM M TMPOEKTHOW ACSTEeNbHOCTH,
MPOSIBIISITH  CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY TIOMCKY METOJIOB PEIICHUS
MPAKTUYECKUX 337a4, IPUMEHEHUIO PA3IMYHbBIX METO/I0B MMO3HAHMUS.

e padora ¢ uHpopmanueii:

OpPUEHTHPOBATHCS B PA3IMYHBIX HCTOYHUKAX HH(POpPMAIMU (HAYyIHO- MOMYJIsIpHAs IUTEpaTypa
XUMHYECKOTO COJEpPKaHMs, CHpPaBOYHBIE MMOCOOWs, pecypcbl VHTepHeTa), aHAIM3UPOBATH
UHPOPMAIUIO PA3IMYHBIX BUAOB © (QOPM TPEACTABICHUS, KPUTHYECKH OIICHUBATh €&
JOCTOBEPHOCTh U HEMIPOTUBOPEYHBOCTD;

(dbopMyIMpoBaTh 3ampoChl M TNPHUMEHSTH pa3jUyHbIE METOABl TMPHU TMOWCKE U OTOOpe
nH(bopMaIuu, He0OX0TUMOM JJISl BBIITOJIHEHUS YUEOHBIX 3a7a4 ONpPeIeIEHHOTO TUTIA;

NpUOOpEeTaTh OMBIT HCIOJIb30BaHUS HMH(DOPMAMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHHA U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHMAIBHYIO (HOpMYy TpeacTaBiIeHUs HHPOpPMALUU (CXEMBI,



rpaduku, AuarpaMMebl, TaOIUIBI, PUCYHKH U APYTHUE),

UCIOJb30BaTh HAyYHbIH A3BIK B KauyeCcTBE CpeACTBAa IpH paboTe C XUMHUYECKOH
nHpOpMalLuel: IPUMEHITh MEeXIpeAMETHbIE (PU3HMUECKHEe U MaTeMAaTUUYECKUE) 3HAKU U CHUMBOJIBL,
(b opMmyIbl, aOOpeBUaTYpbl, HOMEHKJIATYPY;

MCIOJIb30BaTh U MPE0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKUE CPEJICTBA HATJISTHOCTH.

OsJaieHHe YHHBePCATbHBIMH KOMMYHHKATHBHBIMU el CTBUSIMU:

3aJaBaTh BOIPOCHI MO CYHIECTBY OOCY)KJaeMOM TeMbl B XOJ€ AMAIOra W/Wid JUCKYCCHH,
BbICKa3blBaTh  HJ€H, (OpMyIupoBaTh CBOM  IPEJIOKEHHS OTHOCUTEIbHO  BBIOJHEHUS
IpeJIOKEHHOH 3a1auu;

BBICTYNaTh C MpE3eHTAled pe3yJbTaTOB IO3HABATEJILHON JESTENbHOCTH, IOJYYEHHBIX
CaMOCTOSITEIIbHO MJIM COBMECTHO CO CBEPCTHUKAMM IIPH BHINIOJTHEHUH XMMUYECKOTO SKCIIEPUMEHTA,
MPAKTUYECKOM paboThl MO HCCIEIOBAHUIO CBOWCTB M3y4aeMBIX BEILECTB, pPeaaH3alld yueOHOIro
npoekTa M (GOpMyJIMpOBaTh BBIBOJBI [0 pe3yjabTaTaM HPOBEIEHHBIX MCCIEAOBAHUH IMyTEM
COIJIaCOBaHMSI MTO3ULMI B X07i€ 00CYX/I€HUS U 0OMEHAa MHEHHUSMHU.

OsJ1ajleHHe YHHBEPCATbHBIMH Pery/IsiTHBHBIMH JeHCTBHSIMH:

CaMOCTOSITEJIbHO IIJIAHMPOBAaTh U OCYLIECTBISATH CBOIO II03HABATENIbHYIO JEATEIbHOCTD,
ompenensas e€ eI U 33Jadyd, KOHTPOJIMPOBAaTH M IO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATH
IpeJlaraéMplii  arOpUTM JEUCTBUIM TPU BBINOJHEHUMH Y4YEOHBIX M HCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Haubosiee 3(GEeKTUBHBIN CIOCO0 HMX pelIeHus ¢ y4ETOM MOJIY4YEeHHUs] HOBBIX 3HAHHH O
BEIIECTBAX M XMMUYECKHUX PEAKIMAX;

OCYHICCTBIEITb CAMOKOHTPOJIb cBoOc ACATCIIPHOCTH Ha OCHOBC CaMOadHa/JIn3a 1 CaMOOILICHKH.

HNPEAMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpeameTHbIe pe3yabTaThl OCBOEHUA Kypca «Oprannyeckas XuMuUs» OTPaKaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUI O XUMHYECKOW COCTABISIOUICH €CTECTBEHHO-HAYYHOU
KapTHHBI MHpa, POJM XUMHU B TIO3HAHWUHW SIBJICHUN NPUPOJbLI, B (OPMUPOBAHUM MBIILICHUS W
KYJIbTYpbl JIUYHOCTH, €€ (YHKIHOHAJIBHOH TPaMOTHOCTH, HEOOXOIMMOW Il peUICHHs
MPAKTUYECKUX 3a7ad U OKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO H
MPUPOTHON CpEAE;

BJIQJICHUE CUCTEMOM XMMHUYECKHUX 3HAHUM, KOTOPasl BKIJIFOYAET: OCHOBOIIOJIATAlOIIUE TTOHSITHS
(XMMUYECKHIl DJIEMEHT, aroM, OJJIEKTpOHHas 000J0YKka aToMa, MOJIEKYJa, BaJICHTHOCTD,
AJEKTPOOTPULIATEILHOCTh, ~XUMHYECKasi CBf3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpamni¢HHas ), MOJIb, MOJSIPHAsI Macca, MOJSIPHBIA 00BEM, YIIIepOIHBINA CKeNeT, PyHKIIHOHAIbHAS
rpyIa, paaukai, U30Mepusi, U30Mepbl, TOMOJOTUYECKHI PsiJl, TOMOJIOTH, YTIE€BOAOPOIbI, KHCIOPOI
1 a30TCOJIEpKAIINE COEIUHEHHs, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJIIPHBIE

COC,I[I/IHGHI/IH); TCOpPUN U 3aKOHBI (TGOpI/Iﬂ CTPOCHHUA OPraHHUYCCKHX BCHICCTB A. M. BYTJIepOBa,



3aKOH COXPAaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJHUYECKHNA SI3BIK XHUMHU;
MHPOBO33PEHYECKHE 3HAHUS, JIEKAIIHE B OCHOBE IMOHUMAHHUSA NPUYMHHOCTH M CUCTEMHOCTH
XUMHUYECKUX SIBJICHUN, (DAKTOJIOTUYECKUE CBEJICHUS O CBOWMCTBAX, COCTaBe, IMOIYYCHUU U
0€30MacHOM HCIIOJIb30BAaHUU BAKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY M MPaKTHYECKOU
JeSITEIbHOCTH YeJIOBEKa,

c(OPMHUPOBAHHOCTh YMCHHI BBISIBJIATH XapaKTEPHbIC MPU3HAKK MOHITHH, YCTAHABIUBATH HX
B3aMOCBSI3b, HCIIOJH30BATh COOTBETCTBYIOIIME MOHITHA NPU OMUCAHUU COCTaBa, CTPOCHUS H
MIPEBPALICHUI OPTraHUYECKUX COCIMHEHHIA,

c(hOpMUPOBAHHOCTh YMEHUH HCIIOJIb30BaTh XUMHUYECKYI) CHMBOJHUKY Ui COCTaBJICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOMN) (POpMyNT OpraHMYecKHX BEIIECTB H
YpaBHEHHH XMMHUYECKHX PEaKIWi, M3rOTABJIMBATH MOJEIM MOJIEKYJ OPraHMYECKUX BEIIECTB IS
WJUTIOCTPAIMK UX XUMHYECKOTO M MPOCTPAHCTBEHHOT'O CTPOCHHUS,

c(OPMHUPOBAHHOCTh YMCHUN YCTAaHABIUBATH IMPUHAIJICKHOCTh H3YYCHHBIX OPTaHHYCCKHX
BEHIECTB [0 HX COCTaBY M CTPOCHHIO K ONpEACNEHHOMY KIIACCy/TPyNIE COCTUHEHHMA
(YriieBoiopoipl, KUCIOPOA U a30TCOAEPIKAILIUE COSIMHEHUS, BBICOKOMOJICKYIISIPHBIE COCIMHEHMUS ),
JaBaTh WM Ha3BaHus 1o cuctemMatuueckoir Homenkiatype (IUPAC), a Ttakke npuUBOAHTH
TPUBUAIBHBIC HAa3BaHHs OT/ACIBHBIX OPTaHWYECKHX BEIIECTB (ITUJICH, MPOIWJICH, AalleTHUJICH,
ATHJICHIJIMKOIIb, TIHIEPHH, PeHOII, POpMaIbICTUI, alleTaIbICTHI, MypaBbHHAS KUCIOTA, YKCYCHAS
KHUCIIOTa, OJICMHOBAs KUCIJIOTA, CTEAPUHOBAsT KUCJIOTA, TIIIOKO3a, PPYyKTO3a, Kpaxmal, [eJUI0JI03a,
TJTMIUH);

c(hOpMUPOBAHHOCTh YMEHHS OMNPEIACIATh BHJBI XUMHUYECKOW CBA3M B OPraHUYECKUX
COeIMHEHMAX (OJMHAPHBIC U KPATHBIE),

c(hOpMUPOBAHHOCTh YMEHHUSI TPUMEHSITH IIOJIOKEHUSI TEOPUH CTPOCHHS OPTaHMYECKUX
BemiectB A. M. BbytiepoBa s oOBSICHEHHs 3aBUCHMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U
CTPOCHHS; 3aKOH COXPAHEHUsI MacChl BEIECTB;

c(hopMUPOBAHHOCTh YMEHUI XapaKTEPU30BaTh COCTAB, CTPOCHHE, (PH3HMUECKUE U XUMUYECKHE
CBOICTBAa TUMHMYHBIX MPEICTABUTENCH Pa3IMYHBIX KIACCOB OPraHUYECKHX BEIIECTB (METaH, 3TaH,
STHJICH, TPOMWIEH, aneTwieH, OyramueH-1,3, merunOyramueHn-1,3, OeH30JI, METaHOJ, 3TAHOII,
ATHJICHTJIUKOJIb, TJHIEPHUH, (EHOJ, aleTaIbIeTU, MypaBbUHAsS M YKCYCHAs KHCJIOTBI, TJTFOKO3a,
Kpaxmall, IeJUTF0JI03a, aMUHOYKCYCHAs KHUCJIOTa), WUTIOCTPUPOBATh TEHETHUUECKYIO CBSI3b MEXIY
HUMHU YpPaBHEHUSIMH COOTBETCTBYIOUIMX XUMHUYECKHUX DPEAKIMHA C HMCIOJIB30BAHUEM CTPYKTYPHBIX
dopmyu;

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTEPU30BATh UCTOYHUKHU YTICBOAOPOIHOTO CHIpbs (HE(TH,
NPHUPOIHBIA Ta3, Yrojb), CIOCOOBI WX TEepepabOTKM W MPAKTUYECKOE NPUMEHEHHE MPOIYKTOB
nepepaboTKy;

c(hOpMUPOBAHHOCTH YMEHUN MPOBOJUTH BHIYUCICHUS MO0 XMMHYECKUM YPaBHEHHSAM (Macchl,
00bEMa, KOJIMYECTBA UCXOIHOTO BELIECTBA MM MPOAYKTA PEaKIMU 10 U3BECTHBIM Macce, 00bEMY,

KOJMYCCTBY OJHOT'O M3 UCXOAHBIX BCIICCTB UJIX ITPOAYKTOB peaKI_[I/II/I);



c(hOpMUPOBAHHOCTh YMEHHI BJIAACTh CHCTEMOW 3HAaHHWA OO0 OCHOBHBIX METOJAaX HAyYHOTO
MO3HAHUS, UCIIOJIb3YEMbIX B XUMHHU MPU U3yUYECHUH BEIIECTB U XUMHUUYECKUX SBICHUN (HaOIroaeHue,
M3MEpeHHe, IKCIEPUMEHT, MOJEIHPOBAHKE), UCIIOJIb30BATh CUCTEMHbIC XUMHUYECKUE 3HAHUS IS
MPUHATUS PELUIEHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYallUSX, CBA3aHHBIX C BEIIECTBAMH U HMX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTHh YMEHHI COOJIO/ATh MpaBHJA IOJB30BAHUS XUMHUYECKOW MOCYA0H H
nabopaTopHBIM O00OpYTOBAaHHEM, a TaKXKe MpaBWia OOpalIeHUs] ¢ BEUIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMHU T10 BBIIIOJHEHUIO JIAOOPATOPHBIX XMMUYECKUX OTIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh W BBIMOJHATH XUMHUYECKHH OSKCIIEPUMEHT
(mpeBpaleHusi OpraHUYeCKUX BEIIECTB NPHU HArpeBaHWM, TMOJYYCHHE ATHIICHA M H3YYCHHE €ro
CBOICTB, KAYECTBCHHBIC PEaKIIUU OPTaHUYECKUX BEUIECTB, JCHATYpalus OCJIKOB IPU HArpeBaHHH,
[BETHBIC PEAKIIMH OEJIKOB) B COOTBETCTBHH C MPABUIIAMHU TEXHUKHU 0€30MAaCHOCTH NPHU 00pAIIEHUH C
BelIeCTBaMU U J1AOOpaTOPHBIM OOOPYJOBaHHMEM, TPEACTABISITH PE3yAbTaThl XHUMHUYECKOTO
JKCIIEpUMEHTA B (pOpMeE 3armucu ypaBHEHHH COOTBETCTBYIONIUX PEAKIHI U (POPMYITUPOBATH BBIBOIBI
Ha OCHOBE 3THUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUM KPUTUUYECKH aAHAIM3UPOBATh XHWMHUYECKYI0 HH(pOpMaImio,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoi nHpopmanuu, IHTEpHET U IpYTHX);

c(hOpMUPOBAHHOCTh YMEHHHA COONMIOJaTh TpaBUiIa JKOJIOTHYECKH  IIeJIeco00pa3HOro
MOBEJCHUST B OBITY W TPYAOBOH NEATEIBHOCTH B IEJSX COXPAaHEHHS CBOErO 3/I0POBBS U
OKpY’Karollled MPUPOJHON Cpenbl, OCO3HABAaTh OIMACHOCTh BO3ICUCTBHS Ha >KHBBIE OPTAHH3MBI
ONpeIeNEHHBIX OPraHMYECKUX BEILECTB, MOHUMas cMblci okasarens [1/IK, noscHsaTe Ha npumepax
CIoCcOOBI YMEHBIICHUS U MPEIOTBPALICHHS X BPEAHOTO BO3ACHCTBUS HA OPTaHU3M UEJIOBEKa,

Ui OOYyYaroMMXCsl ¢ OTPAaHUYEHHBIMH BO3MOYHOCTSIMH 3JIOPOBBSI: YMEHHE TNPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX MO3HAHMSI BEIIECTB U XUMUYECKUX SIBJICHUIA,

JUI CJETIIX M CIa00BUAAIIMX OOYYAIOUIUXCS: YMEHHE HCIIOJIb30BaTh PEIbeHO-TOUCUHYIO

cuctemy obo3Hauenuii JI. bpaiins mis 3anucu XuMuyeckux GopMyIL.

11 KJIACC

[IpenmeTHBIC pe3ynbTaThl OCBOSHUS Kypca «O01Ias 1 HeOpraHMIECKask XUMHUSD» OTPAXKAIOT:

c(hOpMUPOBAHHOCTH TPEJCTABICHUI: O XUMUYECKOW COCTABISIIOIICH €CTECTBEHHO-HAYYHOU
KapTHHBI MHpa, POJM XUMHH B TIO3HAHWUHW SIBJICHUH NPUPOJBI, B (HOPMUPOBAHUM MBIILICHUS W
KYIbTYpbl JIUYHOCTH, €€ (YHKIHOHAJIBHOH TPaMOTHOCTH, HEOOXOIMMOW Il peUICHHs
MPAKTUYECKUX 3a7a4 U OKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO H
MPUPOIHON CpEAE;

BJIQJICHUE CUCTEMOM XMMHUYECKHUX 3HAHUM, KOTOPasl BKIJIFOYAET: OCHOBOIIOJIATAFOIIUE TTOHSITHS
(XMMUYECKHI 2JIEMEHT, aTOM, U30TOI, S-, P-, d- ANEKTPOHHBIE OPOUTAIM aTOMOB, MOH, MOJIEKYJIa,
MOJIb, MOJIIPHBIA O00BEM, BaJECHTHOCTh, JJICKTPOOTPHIATCILHOCTh, CTCICHb OKHCJICHUS,

XUMHWYCCKasA CBA3b (KOBaJ'IeHTHaﬂ, HOHHas1, MCTAJINIMYCCKa:d, BO,I[OpO,I[HaH), KpUCTAJTIMICCKaA



peméTka, THUOBI  XUMHWYECKHX  pEaklud, pacTBOpP,  DJICKTPOIUTHI,  HEIJIEKTPOJHUTHI,
BJIEKTPOJIUTHYECKAS TUCCOLUAIINS, OKUCIUTENb, BOCCTAHOBUTEND, CKOPOCTh XUMUYECKON pEaKInu,
XUMUYECKOC pABHOBECHE); TECOPUU M 3aKOHBI (TEOPHUS DSJICKTPOJUTHYCCKON JHCCOIUAIIUH,
nepuoandeckui 3akod J[. 1. MenaeneeBa, 3aKk0OH COXpaHEHHSI MacChl BEIIECTB, 3aKOH COXPaHEHHUS
W TPEBpAIICHUS SHEPTUH TPU XUMHYCCKHX PEaKIUAX), 3aKOHOMEPHOCTH, CHUMBOJUYCCKUN SI3BIK
XAMUH, MUPOBO33PEHUECKUE 3HAHUS, JIEKAIUE B OCHOBE IOHUMAHUS MPUYUHHOCTA U CHCTEMHOCTHU
XUMHUYECKUX SIBJICHUN, (DAKTOJIOTUYECKUE CBEICHUS O CBOWMCTBAX, COCTaBe, IMOIYYCHUU U
0€30MacHOM HCTIOJIB30BAHUM BAXKHEUIINX HEOPTAHMYECKUX BEHIECTB B OBITY W MPAKTUYECKOU
JICATEIIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTH YMEHUH BBISIBISITH XapaKTEPHbBIC MPU3HAKU MOHSATUH, YCTaHABIMBATD UX
B3aHMOCBSI3b, HCIOJIB30BAaTh COOTBETCTBYIOIINE MOHATHS MPHU ONMCAHUH HEOPTaHUYECKUX BELIECTB
U UX NPEBpaLCHUN;

c(hOpMUPOBAHHOCTh YMEHHH HWCIIOIb30BaTh XMMHYECKYI) CHMBOJIMKY ISl COCTaBJICHHS
(dbopMyI BEIIECTB U YpaBHEHHI XUMHUUECKHUX PEakiuii, cucreMatnueckyo HomeHkiaarypy (IUPAC)
Y TPUBUAIBHBIC HA3BaHUs OTIEIbHBIX HEOPTaHWYECKHUX BEUIECTB (YrapHBIA ra3, YrIEKHCIBIN ras,
aMMHaK, raii€Hasi U3BeCTh, HErameéHasi U3BECTh, MMTHEBAsI CO/IA, MUPUT U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHHUU OMPEACISATh BAJICHTHOCTh U CTEIEHb OKUCIICHUS XMUMUYECKUX
2JIEMEHTOB B COCIMHCHMAX PA3IMIHOTO COCTaBa, BUJ XUMHUYECKOW CBsI3M (KOBAJICHTHAs, MOHHAS,
METaJUTMYECKasi, BOJOPOJHAS) B COCJMHCHHUSAX, THIl KPUCTALIMYCCKOW PEMETKH KOHKPETHOTO
BEIIECTBA (aTOMHAas, MOJICKYJISIpHAsl, WOHHAs, METaJUIM4ecKas), XapakTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUI;

c(hopMUPOBAHHOCTh YMEHU YCTaHABIMBATH NPUHAIJICKHOCTh HEOPTAaHUUECKUX BEIIECTB IO
UX COCTaBy K OMpEACNEHHOMY KJacCy/TpyIie COeIWHEHHH (MPOCThie BEIIECTBA - METAJUIBl U
HEMETaJUTbI, OKCHJIbI, OCHOBAHUS, KUCJIOThI, aM(POTEPHBIC THIAPOKCHUIBI, COJIN);

c(hopMUPOBAHHOCTh YMEHHI PAaCKPBIBATh CMBICI Nieproandeckoro 3akoHa J[. 1. MenneneeBa
U IEMOHCTPUPOBATH €0 CUCTEMATU3HUPYIOIIYI0, OOBSICHUTEILHYIO U IPOTHOCTHUYECKYIO (DYHKIINH;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTePU30BaTh JIEKTPOHHOE CTPOCHHUE ATOMOB XMMHUYECKUX
anemMeHToB 1-4 mepuonoB [lepuoaudeckoi cucteMbl xuMudeckux sneMeHToB J[. M. Menneneesa,
UCTIOJIB3YS MOHATHSA «S-, P-, d- DJIIEKTPOHHBIC OPOUTAIN», «IHEPTETUUYECKHE YPOBHH», OOBICHATH
3aKOHOMEPHOCTH HW3MEHEHUSI CBOMCTB XHUMHUYECKUX AJIEMEHTOB M UX COCAWUHCHHUU MO MEepHOJaM U
rpynnam [lepuoandeckoit cucteMbl XuMAdeckux 3i1eMeHToB . 1. Menneneesa;

c(hOpMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMHYECKHE CBONCTBA
HEOPraHWYECKUX BEIIECTB PAa3JIMYHBIX KJIacCOB, MOATBEPKIATh CYIIECTBOBAHME T'€HETUUYECKOU
CBA3M MEXKIy HEOPraHWYECKUMHM BEIIECTBAMM C MOMOIIBK) YPaBHEHUHW COOTBETCTBYIOIIMX
XUMUYECKUX PEaKIINM;

c(hOpMUPOBAHHOCTh YMEHHS KJIACCU(DUIIUPOBATh XUMHUYECKHE PEAKUUU MO0 PazIHYHbIM
npu3HaKaMm (YHCIy ¥ COCTaBYy pEarupyrollux BEIIECTB, TEIIOBOMY d((EKTy peaKkiuu, U3MEHEHUIO

CTEICHEH OKUCICHUS 3JICMCHTOB, O6paTI/IMOCTI/I peaknuu, y4aCTUuro KaTaJ'II/IBaTOpa);



c(hOpMUPOBAHHOCTh YMEHHI COCTABJISATH YPAaBHEHHs PEAKIMN Pa3INYHBIX THIIOB, MOJHBIC H
COKpalI€HHbIC YpPaBHEHUS pPEaKIMid HOHHOTO OOMEHAa, YYHTHIBas YCJIOBHS, TPU KOTOPBIX ITH
peaKuuy UIyT 10 KOHIIA;

c(hOpMUPOBAHHOCTh YMEHUU MPOBOJIUTH PEAKIINHU, MTOATBEPIKAAIOIINE KAaYeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTAHMYECKUX BEIIECTB, PACIIO3HABATH OMNBITHBIM NYTEM HMOHBI, IPUCYTCTBYIOIIUE B
BOJIHBIX PACTBOPAaX HEOPTAHUYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATH CYHNIHOCTh OKHCIUTEIBHO- BOCCTAHOBHUTEIHHBIX
peaxIuii mocpeCTBOM COCTABJICHHUS AIEKTPOHHOTO OalaHca ITHX PEaKIIni;

c(hOpMUPOBAHHOCTh YMEHHUI OOBSACHATH 3aBUCHMOCTH CKOPOCTH XHUMHYECKOH PEaKIHMH OT
pa3nMUYHBIX (AKTOPOB; XapaKTep CMEHICHHS XHMHYECKOTO pABHOBECHS B 3aBUCUMOCTH OT
BHenrHero Bo3aeicTeus (npunnui Jle [larense);

c(hOpMUPOBAHHOCTH YMEHHUH XapaKTePU30BaTh XMMHYECKUE TPOLECCHI, JIekKAIIUE B OCHOBE
MPOMBIIIUICHHOTO TIOJTYYeHHs CEPHOM KHCIOTBI, aMMHUaka, a Takke CPOPMHUPOBAHHOCTh
MpeICTaBIeHUd 00 OOIMX HAayYHBIX NPUHIUNAX M OSKOJIOTHYECKUX MPOoOJIeMax XUMHUECKOTO
MPOU3BOJICTBA;

c(hopMHUPOBAHHOCTH YMEHU MPOBOIUTH BBIYUCIICHUS C UCIIOJIb30BAHUEM TTOHSITHS «MACCOBast
JI0JIsl BEIIECTBA B PacTBOpE», OOBEMHBIX OTHOLICHUH Ta30B MPH XUMHUYECKHX PEAKIIHSIX, MacChl
BelIeCTBa WK 00bEMA ra30B MO U3BECTHOMY KOJMYECTBY BEIIECTBA, MAcce MM 00BbEMY OJTHOTO U3
YYaCTBYIOIIMX B PEAKIIUH BEIIECTB, TEIUIOBOrO AP (eKTa peakluu Ha OCHOBE 3aKOHOB COXPAaHEHUS
MAacChI BELIECTB, IPEBPALLEHUS U COXPAaHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHHI COOJIOATh MpaBHJA IOJB30BAHUS XUMHUYECKOW MOCYAOH H
nabopaTopHBIM O0OpYTOBAaHHEM, a TaKXKe MpaBWia OOpalIeHUs] ¢ BEUIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMHU T10 BBIIIOJHEHUIO JIAOOPATOPHBIX XMMUYECKUX OTIBITOB;

c(hOpMUPOBAHHOCTh YMEHHUH IJIAHUPOBATh W BBIMOJHATH XHUMHUYECKHH OSKCIIEPUMEHT
(paznoxxeHue MepoKCcHaa BOJAOPO/Ia B MPUCYTCTBUU KaTAIM3aTOpa, OMPEICICHNUE CPeIbl PaCTBOPOB
BEIIECTB C MOMOIIBIO YHUBEPCATHLHOIO MHIUKATOPA, BIMSHHUE PA3INYHBIX (DAKTOPOB HA CKOPOCTh
XUMHYECKOW peaKluu, peakMi HOHHOTO 0OMEHa, KaueCTBEHHbIE PeaKInK Ha Ccynbdar-, kapOoHat-
W XJIOPUA-aHUOHBI, HA KAaTHOH AMMOHUS, PEIIEHWE OJKCIEPUMEHTAIBHBIX 3aJad M0 TeMam
«Metamel» U «Hemeramiel») B COOTBETCTBMH C TMpaBWJIAMH TEXHHKH O€30MAaCHOCTU TIPHU
oOpalmeHuy ¢ BemecTBaMH M J1A0OpaTOPHBIM OOOPYJOBAHHMEM, TMPEACTABISITH PE3YIbTAThI
XUMHYECKOTO JKCIepUMeHTa B (OpMe 3alucy YpaBHEHUH COOTBETCTBYIOIIMX pEaKUuil u
(hopMyIUPOBATH BBIBOJBI HA OCHOBE ATHX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUM KPUTUYECKH aAHAIM3MPOBATh XHMHUYECKYI0 HH(pOpMaIHo,
MOJIy4aeMYI0 U3 Pa3HBIX HCTOUYHUKOB (CpPEACTBa MAaCCOBOM KOMMYHUKAIMH, THTEpHET U Apyrux);

c(hOpMUPOBAHHOCTh YMEHHUHM COONIO/AaTh TpaBWIa DKOJOTHUECKH IeJIecoo0pa3Horo
MOBEJCHUS B OBITY W TPYIOBOH JESATENBHOCTH B LEISIX COXPAHEHHS CBOETO 3JI0POBBS U
OKpYy>Karollel MPUPOJHOW CpeAbl, OCO3HABATh OMACHOCTh BO3JACHCTBUS HA >KUBBIE OpPraHU3MBI

OHpe,I[CJ'IéHHBIX BCIICCTB, INIOHHMMAas CMBICJI ITIOKa3aTCJIA HI[K, MOACHATL Ha IIpUMCEpax CITI0COOEI



YMCHBIICHUA U MIPEAOTBpAICHUS UX BPEAHOTO BOBHCﬁCTBHH Ha OpraHu3M 4YCJIOBCKA,

JJIA 06y11a}0m1/1xc5[ C OrpaHWYCHHBIMU BO3MOXHOCTAMU 3J0POBBIA: YMCHHUC IIPUMCHSATH
3HaHUs 00 OCHOBHEIX AOCTYIIHBIX METOJAaX IMO3HAHU A BCIICCTB U XUMHWYCCKUX HBHGHHfI;

I CJICIBIX M CJ'I3.6OBI/I,I[5[H_II/IX 06yqa}0mnxc5[: YMCHHUEC HCIIOJIB30BATh penbe(bHo-ToqeqHy}o

cuctemy obo3Hauenuii JI. bpaiins mis 3anucu XuMuyeckux GopMyIL.

TEMATHUYECKOE INTAHUPOBAHMUE 10 KJIACC

[€JIOB 1 TEM

KoanvecTBo yacos DJIeKTPOHH]I
Bceero KouTpoJbHbIe padoThI Mpakrnueckne| (UWHPPOBLIE)
padoThI oOpasoBare)

pecypcsl

CHOBbI OpFaHH‘{CCKOﬁ XHUMHUH

(O XWMUH.
DPraHNYECKUX|
IepoBa

3 Bubnnoreka

https://lesson

content.mysc
u/04/10

0JI6] — AJIKAHBI 2 bubnnoreka

https://lesson

content.mysc
u/04/10

[OPO/JIbI: ATKEHBI, AJIKATUCHBI, 6 1 bubnuoreka

https://lesson

content.mysc
u/04/10
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JAOPOJIBI 2 bubnnoreka
https://lesson
content.mysc
u/04/10

(U YTJIEBOAOPOJOB U WX 3 1 bubnuoreka
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content.mysc
u/04/10
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:alpe OpraHuvecKue coenHeHus!

Cnuptel. @enon 3 bubmmoreka [IOK udposas mabopato
https://lesson.academv-| XHUMHH

content.myschool.edu.r| Habop peakTuBos 1

u/04/10 MIPOBEICHUS YUCHU

IKCTICPUMEHTA TI0 X

Anbaerubl. 7 bubmmoreka [JOK Hudposas madbopato
KapGoHOBBIE https://lesson.academv-| XHUMHH

KHCHOTEI. CI0KHBIE

content.mvschool.edu.r
u/04/10

Habop peakTuBos 1
MIPOBEICHUS YUECHU

3¢upbl
AKCIIEPUMEHTA I10 X
VYraeBosl 3 1 bubmmoreka [IOK Hudposas madbopato
https://lesson.academv-| XUMHH
content.mvschool.edu.r| Habop peakTBoB 1
u/04/10 IIPOBEJICHUS YUECHUY
AKCIIEPUMEHTA I10 X
TOTO IO pa3jeiry 13

azjesi 4. A3oTcoaepskaiiye OpraHuvdecKue coeIuHeHust

AMHHBI. 3 bubaroreka IIOK udposas 1abopato
AMUHOKHCIIOTHI. https://lesson.academy-| XUMHH
bemxu content.mvschool.edu.r| Habop peakTBoB 1
u/04/10 IIPOBEJICHUS YUECHUY
AKCIIEPUMEHTA I10 X
TOTO IO pa3jeily 3

a3jien S. BbICOKOMOJIEKY /I PHBIE COeIHHEeHUS

IInmacTmaccrl.

Kayuyku. Bosokna

2

bubanorexa
HOK
https://lesson.aca
demv-
content.mvschool
.edu.ru/04/10

Hudposas madbopato
XUMHH
Hab6op peakTnBoB 1
MIPOBEJICHUSI YUCHU
IKCTICPUMEHTA TI0 X
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TOIO MO pa3gesy

BIIEE KOJIMYECTBO
ACOB IIO ITPOT'PAMME

34 2

TEMATHYECKOE INIAHUPOBAHHUE 11 KJIACC
auMeHOBaHHe pa3jesoB u tem | Kosimuecrso yacos JIEeKTPOHHbIE Oo0op)
POTrPaAMMBI Bcero Kourpoabnsi [Ipakruueckne | (WHPpPoBbIe) «Tour
e padoTbI padoThI o0pa3oBaTe/ibHbIE
pecypchl

e aroma. Crpoenue Bemecrsa — 304.

oeHHe aToMOB. IlepuoauyecKuii 30 1 bubnunoreka [IOK Hudpo:

H u Ilepuonmyeckas cucrema https://lesson.academy- | 1O X¥M

mueckux  onementos  JI. . content.myschool.edu.ru// Habop

enieeBa. CTpOCHME BEIIeCTBA 04/11 TPOBE,
YUeHU
JKCIIC]

ecKkue peaknumn — 164.

(MYECKHE PEaKIIUU 16 1 1 bubnuoreka IJOK Hudpo:
https://lesson.academy- | MO XUM
content.myschool.edu.ru// Habop
04/11 TpoBe,

YUeHU
IKCIIC]

'Ba M UX cBOlcTBA — 18u.

[ECTBA U UX CBOMCTBA 18 1 2 bubnnoreka [IOK Hudpo:
https://lesson.academy- | IO XUM
content.myschool.edu.ru// Habop
04/11 TIPOBC,

YUeHU
IKCIIC]

COBpeMeHHOe 0011ecTBO — 44.

Y COBPEMEHHOE O0IIEeCTBO 4 bu6nuoreka [{OK
https://lesson.academv-

content.mvschool.edu.r
u/04/11
£ KOJIMYECTBO YACOB I10 68 3 7
AMME
IMOYPOYHOE IINIAHUPOBAHHE 10 KJIACC
I Tema YpPoKa KoaunuecTBo 4acos OﬁopyHOBaHne IEeHTpa 3J1eKTpO
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Bcero  Kourpoasn [pakruueck
ble padoThl e padoThI
IIpenmet oprannueckoi Xumuu, e€ 1 bubmmors
BO3HUKHOBEHUE, PA3BUTHE U https:/les
3HayeHUue content.m
04/11
Teopust cTpoeHUsI OPTAHUYECKUX 1 bubanoT
coequHeHuil A. M. bytneposa, eé https://les
OCHOBHBIE TIOJIOKEHUSI content.nn
04/10
[IpencraBnenue o knaccuukamum 1 bubanoT
OpPTraHUYECKHX BEIIECTB. https://les
Howmenkunarypa (cuctemarndeckas) u content.n
TPUBHAIbHBIC HA3BAHUS 04/10
OpPraHUYECKUX BEIICCTB
AJKaHBI: COCTaB U CTPOCHHUE, 1 Ludposas nabopartopust mo bubnmots
TOMOJIOTHYECKHU PSJT XAMUA https://les
Habop peakTuBOB 1115 content.ir
MPOBEJICHUSI YICHUIECKOTO 04/10
AKCIICPUMEHTA 10 XUMHUHU
Mertan 1 3TaH — npocTennme 1 bubanoT
MIpEeACTaBUTEIIN aJIKAHOB https:/les
content.n
04/10
AJIKeHBI: COCTaB U CTPOEHHE, 1 [udposas sadboparopust o Bubnuor:
CBOICTBa XMMHH https:/les
Habop peakTuBOB 1115 content.n
MPOBEJICHUSI YICHUIECKOTO 04/10
AKCIICPUMEHTA 110 XUMUU
DTUIJICH U POTHIICH — MPOCTEeHIINe 1 bubanoT
IPEACTABUTEIN aJIKCHOB htEQSZ/ /les
content.n
04/10
[Mpaktudeckas padora N2 1. 1 1 Hugposas nadoparopus no | bubmuorex:
«IToy4yeHue STUIICHA U U3YYCHHE €ro XUMUH https://lessa
CROMCTEY Ha6op peakTuBoB 1iist content.mvs
MPOBEICHUS] YICHUIECKOTO 04/10
AKCIIEPUMEHTA 110 XUMHUHU
Anxanuensl. byraguen-1,3 u 1 udposas 1adbopaTopus 1o bubnmoTek:
meTtunOyraaues-1,3. [lonyuenue XUMHUHI https://lessc
CHUHTETHYECKOI0 KayuyKa U PEe3HHBI Ha0op peakTiBoB 1t content.mvs
MPOBEICHUS] YICHUIECKOTO 04/10

OKCIICPUMCHTA 110 XUMUHU



https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/11
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

AJIKHHEL: COCTaB K 0COOEHHOCTHU

Bubmnnorexk:

CTPOEHHS, TOMOJIOTHYECKHI P, https://lesso
ANETHIICH — MPOCTeUIIHIA content.mvs
NpeICTaBUTEIh ATIKIHOB 04/10
BrruuciieHus o ypaBHEHHUIO bubnmorex:
XUMHUYECKOH peaKkuu https:/lessc
content.mvs
04/10
ApeHbl: 6€H30I1 U TOJIYO. bubnuorex:
ToKCHUYHOCTD apeHOB https:/lessc
content.mvs
04/10
['eHeTHyeckast CBSI3b YIIIEBOIOPOIOB, bubnmorex:
NPUHAIIEKAIUX K PA3IHIHEIM https://lessc
KJaccam content.mvs
04/10
[TpupoaHbIe UCTOYHUKH [{udposas nabopatopus o | BuOIHOTEK:
YIIEBOIOPOIOB: MPUPOIHBIN Ta3 U XUMHH https://lessc
MOIMYTHBIC He(TAHBIC Ta3bl, HEPTH U HaGop peaxtuBos 11 content.mvs
. MPOBE/ICHUS YUCHUYECKOTO 04/10
MPOAYKTHI €€ nepepaboTku AKCIIEPUMEHTA 110 XUMHUHU -
[TpupoaHbIe UCTOUHUKA bubnmorex:
YIJIEBOJOPOIOB: MPUPOIHBINA ra3 u https:/lessc
MOIMYTHBIC He(TAHBIC Ta3bl, HEPTH U content.mvs
MPOIYKTHI €€ epepaboTKu 04/10
KontpomnbHas paboTa 1o paszaeiy
«YTIeBOAOPOIBI»
[IpenebHbIE OHOATOMHEIE 1 [udposas 1a60paTOpHs 110 XMMHH bu6mmoTeka 11O
CIMPTBI: METAHOJI M 3TAHOJL. Habop peakTHBOB UL POBEICHHS https://lesson.ac:

Bonoponnas cBs3b

YYCHUYICCKOTO SKCIICPpUMEHTA 110
XMW

content.myschoc
0

MHoOroaToMHEIC CIINPTHI: 1
OTHUJICHIJIMKOJIb U INTUOCPUH

Hudposas nabopaTopus o XUMUU
Halop peakTHBOB 117151 POBEICHUS
YIEHUYECKOTO IKCIIEPUMEHTA TI0
XUMUU

EI/IGJ‘II/IOTGK& 1[0
https://lesson.ac:

content.myschoc
0

DeHoI: CTpOCHHUC MOJICKYJIbI, 1
(1)I/IBI/I‘I€CKI/I€ u XUMHWYCCKHUC
CBOfICTBa, IIPpUMCHCHUC

EI/IGJ‘II/IOTGK& 1[0
https://lesson.ac:

content.myschoc
0

Anpaeruapl: GopMaibIerua u 1
aneTaabaerua. AeToH

EI/IGJ‘II/IOTGK& 1[0
https://lesson.ac:

content.myschoc
0
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OOHOOCHOBHBIE IPEJEIIBHBIE
KapOOHOBBIE KHUCIIOTHI:
MYypaBbHUHAA U YKCYCHasI

Hudposas n1abopaTopus o XUMUU
Halop peakTUBOB 117151 POBEICHUS
Y4EHUYECKOTO IKCIIEPUMEHTA TI0
XUMUU

Bbu6aunoreka 11O
https://lesson.ac:

content.myschoc
0

[Mpaktudeckas padora N2 2.
«CBoJicTBa pacTBOpPa YKCYCHOM
KHUCJIOTBI»

Hudposas n1abopaTopus o0 XUMUU
Halop peakTHBOB 117151 POBEICHUS
YIEHUYECKOTO IKCIIEPUMEHTA TI0
XUMUU

EI/IGJ‘II/IOTGK& 1[0
https://lesson.ac:

content.myschoc
0

Cre dpUHOBasA u OJICHMHOBAs
KHCJIOTHI, KakK npeaAcCTaBUTCIIN
BBICIIINX Kap60HOBBIX KHCJIOT

EI/IGJ‘II/IOTGK& 1[0
https://lesson.ac:

content.myschoc
0

Mpu1a KaK COJIM BBICIIIUX
KapOOHOBBIX KHCJIOT, MX
MoIoIIee JeHCTBUE

Hudposas n1abopaTopus o XUMUU
HaGop peakTUBOB 117151 MPOBEICHUS
YIEHUYECKOTO IKCIIEPUMEHTA TI0
XUMUU

EI/IGJ‘II/IOTGK& 1[0
https://lesson.ac:

content.myschoc
0

CrnosxHbIe APUPHI KaK
MIPOU3BOIHBIE KapOOHOBBIX
KHUCIIOT. [ MApOIIN3 CHOKHBIX

a¢upoB

Hudposas n1abopaTopus o XUMUU
HaGop peakTUBOB 117151 MPOBEICHUS
Y4EHUYECKOTO IKCIIEPUMEHTA 110
XUMUU

EI/IGJ‘II/IOTGK& 1[0
https://lesson.ac:

content.myschoc
0

JKupsl: ruaponaus, npuMeHeHHE,
OMOJIOrHYEeCcKast POJIb KUPOB

Hudposas nabopaTopus o XUMUU
Halop peakTHBOB 117151 POBEICHUS
Y4EHUYECKOTO IKCIIEPUMEHTA TI0
XUMUU

Bbu6aunoreka 11O
https://lesson.ac:

content.myscho
10

VTrieBopl: COCTaB,
kiaccudukanys. Baxxueitmume
MPEACTAaBUTENN: TII0KO034,
¢bpykTo3a, caxapo3a

Hudposas nabopatopus mo
XUMUHU
HaGop peakTuBoB 1i1st
MPOBEJCHUS] YICHUIECKOTO
AKCIIEPUMEHTA 110 XUMUU

Bbubmuorexa L1(
https://lesson.ac
content.myscho
10

KanMaJ'I M O CJIII0JI03a KaK
MIPpUPOIHBIC ITOJIMMCPBI

KonTponbhas pabora o
pazneny
«Kucnoponconepxaniue
OpPraHUYECKUE COCTUHEHUS

Hudposas nabopatopus mo
XUMUHU
HaGop peakTuBoB 1iist
MPOBEJCHUS] YICHUIECKOTO
AKCIIEPUMEHTA 110 XUMHUU

Bbubmuoreka L1(
https://lesson.ac
content.myscho
10

AMWHEI: METHJIAMUH U aHUIWH

Bbubmuorexa L1(
https://lesson.ac
content.myscho
10
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AMHHOKHCIIOTHI KaK
amM(OTEepHBIE OPTaHUYECKHE

3HA4YCHUC. HCHTI/I,I[BI

COCIUHCHUA, UX OMOJIOTUYECKOE

Hudposas nabopatopus mo
XUMUHU
Ha6op peakTuBoB 1i1st
MPOBEJCHUS] YICHUIECKOTO
AKCIIEPUMEHTA 110 XUMHUU

Bbubmuoreka L1(
https://lesson.ac
content.myscho
10

benku kak npupoaHbie
BBICOKOMOJIEKYJISIPHbBIE
COEIMHEHUS

Hudposas nabopatopus mo
XUMUHU
HaGop peakTuBoB 1i1st
MPOBECHUS] YICHUIECKOTO
AKCIIEPUMEHTA 110 XUMUU

Bbubmuoreka L1(
https://lesson.ac
content.myscho
10

OCHOBHBIE TTOHATHS XUMUU
BBICOKOMOJIEKYJIAPHBIX
COeIMHEHU N

Bbubmuoreka L1(
https://lesson.ac
content.myscho
10

OCHOBHEIE METOJIbI CHHTE3a
BBICOKOMOJIEKYJIAPHBIX
coeauHeHui. IlmacTmaccsl,
Kay4yKH, BOJIOKHA

Hudposas nabopatopus mo
XUMUHU
HaGop peakTuBoB 11st
MPOBECHUS] YICHUIECKOTO
AKCIIEPUMEHTA 110 XUMUU

Bbubmuoreka L1(
https://lesson.ac
content.myscho
10

S>ITEE KOJIMYECTBO YACOB T10 34 2 2
>OI'PAMME
IMOYPOYHOE IINIAHUPOBAHHE 11 KJIACC
Tema ypoxa Kosmiecrso yacos OobopynoBanue DJIeKTPOHHBIE IY
Bceero Kourtpoabubie | IIpakruu UeHTpa «Touka o0pa3oBaTe/IbHb
padoThI ecKHe pocTa» pecypcnl
padoThI

XUMHUYCCKUH JIEMEHT. ATOM - 1 Bbubnuoreka I{OK
CJIOJKHAs YacTuLa https://lesson.acac
content.myschool
CocrostHue 3JIEKTpOHA B aTOME 1 bu6nuoreka [1OK
https://lesson.acac
content.myschool
DJeKTpoHHas KOH(Uryparus aToMOB 1 bubnuorexa [1OK
https://lesson.acac
content.myschool
BanenTHbIE BO3MOXKHOCTH aTOMOB 1 bubnnoreka [{OK
XHMHYECKHX DJIEMCHTOB https://lesson.acac

content.myschool
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ITepuoguueckuii 3aK0H U
ITepuoauueckas cuctemMa XUMHYECKUX
anemenToB M. 1. MeHaeneeBa, ux
CBsI3b C COBPEMEHHOM TEOpHEM
CTPOEHUS aTOMOB

Bbubnuoreka I{OK
https://lesson.acac

content.myschool

3aKOHOM€pHOCTI/I W3MEHEHUS CBOMCTB
XUMHWYCCKHUX OJICMCHTOB U UX
COG,I[I/IHGHI/Iﬁ o rpyurmam 1 nepuogam.
3HaueHne NEPpUOANICCKOIO 3aKOHAa U
CHUCTCMbI XUMHWYCCKHUX DJICMCHTOB I[I/I
MeH;[eJIeeBa B Pa3BUTHUU HAYKHU

Bbubnuoreka I{OK
https://lesson.acac

content.myschool

Ctpoenue BeniecTBa. XMMHUIECKas
CBsI3b, €€ BUJIbI; MEXaHU3MBI
00pa3oBaHMs KOBAJICHTHOM CBSI3H.
Bonoponnas cBs3b

Bbubnuoreka I{OK
https://lesson.acac

content.myschool

BaneHTHOCTD.
DIEKTPOOTPHULIATEIBHOCTh. CTENeHb
OKHCJICHUs. BelecTBa MOJIEKYIISIPHOTO
W HEMOJIEKYJIAPHOTO

Bbubnuoreka I{OK
https://lesson.acac

content.myschool

CTPOCHHUS

[TonsTre o guCTIEpCHBIX
cuctemax. VIcTUHHBIE 1
KOJUIOMTHBIE PACTBOPHI.
MaccoBast 107151 BeIIeCTBa B
pacTBope

Hudposas mabopatopust mo
XUMUHU
Habop peakTUBOB 1115
MPOBEJCHHS YISHUIECKOTO
OKCIIEPUMEHTA 110 XUMHUU

BbubGnnoreka

https://lessor

content.mvsc
11

Teopust cTpoeHUsT XUMUYECKHUX
coequHeHnit A.M. bytieposa

Bubnnoreka

https://lessor

content.mysc
11

[IpakTrueckas pabdora:
«Pemenue
HKCIIEPUMEHTANIBHBIX 3a7a4 0
OPraHUYECKOU XMMHUM»

Hudposas mabopatopus mo
XUMUHU

Habop peaktuBoB nmst
MIPOBEJICHUSI YICHUIECKOTO
AKCIIEPUMEHTA 10 XUMHUU

BbubGnnoreka

https://lessor

content.mysc
11

[IpakTrueckas pabdora:
«CpaBHEHHE CBOWCTB
HEOPTraHUYECKUX U
OpPraHUYECKUX COCTUHECHUN

Hudposas mabopatopus mo
XUMUHU

Habop peaktuBoB mmst
MIPOBEJICHUSI YICHUIECKOTO

OKCIICPUMCHTA 110 XUMHUHU

Bubnnoreka

https://lessor

content.mysc
11
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[IpakTrueckas pabdora:
«["eneTnyeckas CBsI3b MEKIY
KJIACCAMH HEOPTaHUYECKUX U
OpPTaHUYECKUX BEUICCTBY

Hudposas mabopatopust mo
XUMUHU

Habop peaktuBoB nmst
MIPOBEJICHUSI YICHUIECKOTO
AKCIIEPUMEHTA 110 XUMUU

BbubGnnoreka

https://lessor

content.mysc
11

[Tommepst

Hudposas mabopatopust mo
XUMUHU

Habop peaktuBoB mmst
MIPOBEJICHUS YICHUYIECKOTO
AKCIIEPUMEHTA 110 XUMHUHU

BbubGnnoreka

https://lessor

content.mysc
11

[IpakTrueckas pabdora:
«Pemenue
HKCIIEPUMEHTANBHBIX 3a7a4 0
OTIPENICTICHHIO TIACTMACC U
BOJIOKOHY

Hudposas nabopatopust mo
XUMUHU

Habop peaktuBoB nmst
MIPOBEJICHUSI YUCHUIECKOTO
AKCIIEPUMEHTA 110 XUMUU

BbubGnnoreka

https://lessor

content.mysc
11

Pemenne 3amay no teme:
«Atom. CTpoeHue atoMa»

O00011eHHE 10 TEME:
«Ctpoenue atoma. CTpoeHHE
BELLECTBA»

Kiraccudukanuys XuMuaecKux
peakuui B HEOPraHUIECKON U
OpraHUYeCKON XUMHUHU. 3aKOH
COXpPaHEHUSI MaCChI BEIIECTB;
3aKOH COXpPAHEHUA U
MpEeBpalIEHUS SHEPTUH IPU
XUMUYECKUX PEAKIUIX

Hudposas nabopatopust mo
XUMUHU
Habop peakTuBOB 1115
MPOBEJCHHS YICHUIECKOTO
AKCIIEPUMEHTA 110 XUMHUHU

BbubGnnoreka

https://lessor

content.mvsc
11

CKOpOCTb peakiuu.
OO0paTtuMble peakuu.
XUMHUYECKOE PABHOBECUE

BbubGnnoreka

https://lessor

content.mvse
11

[Mpaktuueckas padora N2 1.
«BnusiHUE pazTUYHBIX
(haKkTOpOB HAa CKOPOCTH
XUMHUYECKOU PEAKIHID)

Hudposas nabopatopust mo
XUMUHU
Habop peakTUBOB 1115
MPOBEJCHHS YISHUIECKOTO
AKCIIEPUMEHTA 110 XUMHUU

Bubnnoreka

https://lessor

content.mvsc
11

DEeKTPOIUTUIECKAS
mucconuanys. [Tonsrue o
BOZIOpOTHOM Tiokazarese (pH)
pactBopa. Peakiium HOHHOTO
obomena. ['maponms
OpPraHNYEeCKUX U
HEOPraHUYECKUX BEIICCTB

Hudposas nabopatopust mo
XUMUHU
Habop peakTUBOB 1115
MPOBEJCHHS YICHUIECKOTO
OKCIIEPUMEHTA 110 XUMHUU

BbubGnnoreka

https://lessor

content.mvsc
11
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OKUCIIUTEILHO-
BOCCTAHOBUTEJILHBIE peaKIuH,
[MonsiTre 00 BIIEKTPOJIN3E

pacIijiaBOB 1 paCTBOPOB cojiei

Hudposas mabopatopust mo
XUMUHU
Habop peakTuBOB 1115
MPOBEJCHHS YICHUIECKOTO
AKCIIEPUMEHTA 110 XUMHUHU

BbubGnnoreka

https://lessor

content.mvsc
11

KonTposnbhas pabora o

pasaciy

KonTponbhas pabota o Teme: |1
«Ctpoenne atoma. CTpoeHHe
BEIIECTBA»

Knaccudukanus xumuaeckux |1

Hudposas 1abopaTopust 1o XuMUU

Bbu6mnorexka 11

peaxiuii HaGop peakTHBOB /1J11 IPOBEICHUsA https://lesson.e
YUCHHYCCKOr0 SKCICPUMEHTA 11O content.mysch
XUMUH /11

[Touemy nporekaroT 1 bubnunorexka L1

XUMHUYECKUE peakuu? https:/lesson.e

content.mysch
|

CKOpOCTh XUMHYECKHUX 1 [udposas nmaboparopust mo Xumuu |  bubdmmoTeka 11
peakumit Habop peakTHBOB IS IPOBEICHHUS https:/lesson.
Y4€HHYECKOTO IKCIIEPUMEHTA 110 content.mysch
XUMUH 1
OOpaTUMOCTh XMMHYECKUX 1 [udposas nmadboparopust mo Xxumuu |  bubdmmoTeka 11
peakiuii. XuMudaeckoe HaGop peakTuBOB juist IPOBENEHUS | https:/lesson.:
paBHOBecHe YU4EHUYECKOTO IKCIIEPUMEHTA TI0 content.mysch
XUMHU 1
[IpakTuueckas 1 [udposas naboparopus mo xumuu |  Bubdnmoreka 1
pabota:«CKkopocTh Habop peakTHBOB 117151 IPOBEICHUS https://lesson.e
XUMHUYCCKUX PEaKIIHM. YU4EHUYECKOTO IKCIIEPUMEHTA 110 content.mysch

XHUMHYECKOE PaBHOBCCHC»

XUMHUHU

1

DIEKTPOIUTHYCCKAS 1 [udposas nmaboparopust mo xumuu |  bubdmmoTeka 11
JUCCOLIMALIHS HaGop peakTuBOB jist IPOBENEHUS | https:/lesson.:
YU4EHUYECKOTO IKCIIEPUMEHTA 110 content.mysch
XUMHH 1
Pemenne 3amaq no teme: 1 Bbu6nuoreka 11
«DNIEKTPOTUTUYECKAS https:/lesson.e
JUCCOLAIAA Y content.mysch
1
TIManponus 1 [udposas nmadboparopus mo xumuu |  bubdmmoTeka 11
HaGop peakTvBOB JUIsl IPOBEACHUA |  https://lesson.z
YU4EHUYECKOTO IKCIIEPUMEHTA TI0 content.mysch
XUMHH 1
[Tpaktrueckas pabora: 1 [udposas nmadboparopust mo Xumuu |  bubdmmoTeka 11
«Pemenne HaGop peakTvBOB JuIsl IPOBEAEHUA |  https://lesson.z

SKCIEPUMEHTAIBHBIX 33734 I10
Teme: ['uaponus»

YYCHUYICCKOT'O 3KCIICpUMEHTA 110
XUMHUHU

content.mysch
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CrutaBbl METAIIOB.
DNEKTPOXUMUYECKUN PsI
HaIpsKEHUH METAIIOB

Bbubmnorexka 11

https://lesson.e

content.mysch
|

XUMHUYECKUE CBOMCTBA 1
BOXHEHUININX METAIIJIOB (HATPUH,
KaJIui, KaJlbIuii, MarHui,
ATIOMHHUN) U UX COCMHEHUI

Hudposas 1abopaTopust 1o XUMUU
Habop peakTHBOB I IPOBEICHUS
YIEHHYECKOTO IKCIIEPUMEHTA 110
XUMUU

Bbu6mnorexka 11

https://lesson.e

content.mysch
|

XUMHYECKUE CBOMCTBA XpOMa, 1
MEIHN U UX COETUHEHUN

udposas 1abopatopust 1o XUMUU
Habop peakTHBOB 71 IPOBEICHUS
YI€HHYECKOTO IKCIIEPUMEHTA 110
XUMUU

Bbu6mnorexka 11

https://lesson.e

content.mysch
|

XUMHYECKHUE CBOMCTBA I[MHKA, 1
JKeje3a U UX COeJUHEHUN

udposas 1abopaTopust Mo XUMUU
Habop peakTHBOB 711 IPOBEICHUS
Y4€HHYECKOTO IKCIIEPUMEHTA 110
XUMUHU

EI/I6J'II/IOT€K3 11

https://lesson.e

content.mysch
|

[Mpaktudeckas padora N2 2. 1
"Pemenne sKCrepuMEHTaIbHBIX
3a1a4 no teMe «Mertanab"

p—

[Hudposas 1abopaTopust Mo XUMUU
Habop peakTHBOB [ IPOBEICHUS
Y4€HHYECKOTO IKCIIEPUMEHTA 110
XUMUU

EI/I6J'II/IOT€K3 11

https://lesson.e

content.mysch
|

Hewmerannel, ux noyoxeHve B 1
[Tepuonnueckoii cucteme
XHUMHYECKHUX d51eMeHToB /I, W.
MenneneeBa 1 0COOCHHOCTH

CTPOCHUS aTOMOB

Bbu6mnorexka 11

https://lesson.e

content.mysch
|

duznueckue cBocTBa 1

HCMCTAJIJIOB.

Bbubmnorexka 11

45

O00011IeHNE U CUCTEMATA3ALS
3HAHUI 0 TeMe: « XUMHUYECKUE
peaKIum

46

KonTponbhas pabota no teme:
«XUMHUYECKHE pEeaKun»

47

Mertannsl. [IpocTeie BemecTBa
- METAJUIBI
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48 XUMHYECKHE CBOKCTBA Hudposas mabopatopust Mo XUMr
METaJJIOB Habop peakTuBOB 117151 IPOBE/ICHI
YU4EHUYECKOTO IKCIIEPUMEHTA 110
XUMHH
49 | Okcuabl ¥ THIPOKCHIBI Hudposas mabopatopusi Mo XUMr
METaJJIOB Habop peakTuBOB /17151 MPOBE/ICHT
YU4EHUYECKOTO IKCIIEPUMEHTA TI0
XUMHH
50 Koppo3sus meTamios
51 CriocoObl MOJTy4EeHUS] METAJLIOB
52 DnekTposn3 Hudposas mabopatopust Mo XUMr
Habop peakTuBOB /17151 MPOBE/ICHI
YU4EHUYECKOTO IKCIIEPUMEHTA TI0
XUMHH
53 | XuMHYeCKHUEe FIEMEHTHI - Hudposas mabopatopusi Mo XUME
HEMETaJLJIbI Habop peakTuBOB /17151 IPOBE/ICHI
YU4EHUYECKOTO IKCIIEPUMEHTA TI0
XUMHH
XHUMHYECKHE CBONCTBA 1 Ludposas naboparopus M0 XUMHH https:/lesson.

HCMCTAJIJIOB

Habop peakTHBOB IS IPOBEICHUS
Y4EHUUECKOTr0 SKCIIEPUMEHTA [0 XUMUHU

content.mysct
1

OKCI/I,Z[BI HCEMCTAJIJIOB

Hudposas 1abopaTopust 1o XUMUHU
Habop peakTHBOB I IPOBEICHUS
[YI€HUYECKOTO IKCIIEPUMEHTA 110 XUMUHU

Bubnuoreka I

https://lesson.

content.mysct
|

[IpumeHenne BaxXKHENIITUX 1
HEMETAJJIOB U UX COETUHECHUMN

EI/I6J‘II/IOT€K3 1

https://lesson.

content.mysct
|

Brruucienus mo YpPaBHCHUAM 1
XUMHNYCCKUX peaKquI u
TCPMOXUMHUYCCKUC paC‘-IéTBI

Bubnuoreka I

https://lesson.

content.mysct
|

[IpakTuueckas pabdora: 1

«Pemmenue

OKCIICPUMCHTAJIBHBIX 3a/1a4 I10
HGOpFaHHHGCKOﬁ XNMHNHN

[{udposas 1abopaTopust M0 XUMUHU
Habop peakTHBOB I IPOBEICHUS
[YI€HUYECKOTO SKCIIEPUMEHTA 110 XUMUU

EI/I6J‘II/IOT€K3 1

https://lesson.

content.mysct
1
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