Aamunucrpanus IleTpo3aBoacKoro ropoackoro okpyra

MyHununaabHoe 0101keTHOe 00111e00pa30BaTeIbHOE YUpPeKIeHue
IleTpo3aBoACKOro ropoaCcKoOro OKpyra
«IlenTp oOpaszoBanus u TeopuectBa «IlerpoBckuii {Bopem»
(MOY «Ilerposckuii JIBopemn»)

OOBPEHO YTBEPX/IEHO
Meroan4eckuM COBETOM Hupexrop MOV «llerposckuii J[Bopem»
[Tporoxon Ne 1 ot «30» aBrycra 2024 r. M.M. Kapacesa

ITpuka3z Ne 44.4-02 o/o ot «30» aBrycra 2024 r.

PABOUYASI ITIPOTPAMMA
yueOHOro npeamera « XuMHus»

s ooyuaromuxcs 10-11 kmaccoB

MeTpo3aBoack 2024



MNOSICHUTEJIBHAS 3AITUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero 0Opa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepannny,
TpeOoBaHUIl K pe3ylbTaTaM OCBOeHHUs (elnepanbHO 00pa30BaTeIbHONW MPOTrpamMMbl CPEIHEro
obmero ooOpazoanusi (POIlI COQO), npencrabieHHbx B DeneparbHOM TOCyIapCTBEHHOM
oOpazoBarensHoM ctanaapte COO, ¢ yuérom Konuenuuu npenojaBanus yueOHOTO IMpeamMera
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDepepanuu, pealn3yrOIMNUX
OCHOBHBIC 00pa30BaTEIbHBIC MPOTPAMMbl, ¥ OCHOBHBIX MOJIOKEHUH «CTparernu pasBUTHUS
BocnuTaHus B Poccuiickoii @Penepauuu Ha nepuon Ao 2025 roga» (Pacnopsxenue
[IpaButensctBa PO o1 29.05. 2015 N 996 - p.).

OcHOBY NOJIXOJIOB K pa3pabOTKe MporpaMmbl IO XUMHH, K OIPEIEICHHUIO O0IIen
CTpaTeru 0O0y4eHHs, BOCIUTAHUS U PA3BUTHUS 00Yy4aIOUIMXCA CPEeICTBAMU y4eOHOro mpeameTa
«Xumus» s 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBUJIM KOHIENTYaJbHbIE MOJOXKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH LEJNEH, COAEp)KaHHs, pPE3YyIbTaTOB OOydYeHHS U
TpeOOBaHUH K YPOBHIO IIOATOTOBKH BBITYCKHUKOB.

XuMuyeckoe o0pa3oBaHuE, TIOJy4aeMOe€ BBITYCKHHKaMU  0O0IIe00pa3oBaTeabHON
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBepLIAIOIIMM ITallOM pPEaju3allid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMHUYECKOro o00pa3oBaHus. OTU IIEHHOCTH
KacaroTcsl TMO3HAaHUS 3aKOHOB MPHUPOJIbl, (POPMUPOBAHHUS MUPOBO33PEHHS U OOLIEH KyIbTYpPbI
YeJ0BEKa, a TaKKe HSKOJOIMYeCKM OOOCHOBAaHHOIO OTHOIIEHHS K CBOEMY 3/I0pOBBIO U
npUpoHOH cpene. Peannsyercs xuMuyeckoe o0pazoBaHuE 00yJaroIIMXCs Ha YPOBHE CPEAHETO
o01rero oO6pa3oBaHUsl CPECTBAMH YYEOHOTO TpeaMeTa «XUMHUS», COJAEPKaHUE U MOCTPOEHUE
KOTOPOTO ONpEZeNeHbl B IMporpaMMme N0 XMMHUH € Y4ETOM CHEHM(PUKH HAyKHM XUMHH, €€
3HA4YeHUs B MO3HAHUM NMPHUPOJIBI U B MAaTEPHATIbHOM KM3HU OOIIECTBA, a TAKXKE ¢ yUETOM OOLIMX
Henel M NMPUHIUIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBbl CPEAHEr0 OOIIEero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS Kak 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOyro poJib B COBPEMEHHOU
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3zbl MaTepHalbHOU KyabTypbl. OHa BHOCUT CBOM BKIaja B
dbopMUpOBaHKE PALlMOHAILHOTO HAYYHOTO MBIIIJIEHUS, B CO3JaHHUE I[EJIOCTHOTO MPEICTaBICHUS
00 OKpYXaroIleM MUpe Kak O €IWHCTBE MPHUPOJIBI H YEJI0BEKa, KOTOpoe (hOpMUPYETCS B XUMHH
Ha OCHOBE NIOHUMAaHMS BEIIECTBEHHOTO COCTaBa OKPY)KAIOLIETO MUPA, OCO3HAHMS B3aUMOCBSI3U
MEX/y CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXXKHBIMH 00J1aCTAMU IPUMEHEHHUSL.

TecHO B3aUMOJEHCTBYS C JAPYTUMH €CTECTBEHHBIMH HAayKaMH, XUMHS —CTaja
HEOTHEMJIEMOI YacThI0 MHPOBOH KYJIBTYphI, HEOOXOJAWMBIM YCJIOBHEM YCIEIIHOTO TpyAa M
KU3HU KaK7oro ujeHa obmectBa. CoBpeMeHHass XMMHsI Kak HayKa co3ujaTelibHas, Kak HayKa
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHHe TINoOaJbHBIX MPOOJIeM yCTOMYMBOIO Pa3BUTHUS
YeJ0BEYECTBA — CBHIPbEBOM, HYHEPreTUYecKoil, MHUIIEBOH, SKOJIOTMYecKOM Oe30macHOCTH U
OXpaHbl 3J0POBbSI.

B cooTBercTBHMM ¢ OOIMMHU IHEIIMH W TNPUHIUIAMH CPEIHEro o01mero oOpa3oBaHUS
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY OOYyYarOUIMXCs, HEOOXOMUMYIO UM IS
BBIPAa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHNIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.



CocraBnsiroliuMu  ipefMeTa «XuMus» SBISAIOTCA 0azoBble Kypcbl — «OpraHnuyeckas
xuMus» 1 «O011asi 1 HeOpraHMYecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJAEP)KaHUS KOTOPBIX
SIBIISTIOTCSI OCHOBBI 0Aa30BOM HAyKH: CUCTEMa 3HAHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUCHHEM
3HaHWH W3 00IIeld XUMHH) M opraHudeckoi xumuu. DopmMupoBaHue NTaHHOW CHCTEMbl 3HAHUU
OpU U3YYEHUU NpeaMmeTa oOecreyrBaeT BO3MOKHOCTh PACCMOTPEHHSI BCETO MHOT000pas3us
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrtpykTrypa conepkanus KypcoB — «Opranudeckas xumus» 1 «O01as 1 HeopraHuyecKas
XUMUS» chOpMHUpOBaHA B MPOrpaMMe MO XMMHUHM Ha OCHOBE CHCTEMHOTO MOAXO0/Aa K M3y4EHHUIO
yueOHOro Martepuaiga U OOYCIIOBJIEHA HCTOPUYECKHM OOOCHOBaHHBIM pa3BUTHEM 3HAHUM Ha
ONpEAECNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHHUS OPraHUYECKUX COECIUHEHUM, a
TaK)Ke Ha YPOBHE CTEPEOXMMHYECKUX U SJIEKTPOHHBIX IPEACTABICHUM O CTPOCHUU BEILECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaxX HAOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB O
CIIOKHBIX OMOJIOTMYECKH AKTUBHBIX COEAMHEHMH. B Kypce opraHuueckoil XMMHU HOJy4aroT
pa3BuTHEe CHOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO O0IIEro o0Opa3oBaHUsl IEpBOHAYAIbHBIC
MPEJICTABICHUS O XUMUYECKON CBSI3U, KJIAaCCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM YIJIOM 3peHHUs B NpeaAMeTe «XUMHUsS» 0a30BOro ypoBHS paccMaTpUBAETCS
U3y4eHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepual u
dakTosornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHuyeckas XMMHUsA» O00y4yarolUMCsl MPEeIOCTaBIsETCs BO3MOXKHOCTh OCO3HATh
3Hau€HUE MEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKHMX W METOJO0JIOTMYECKUX TMO3UIINM,
rIy0)Ke MOHSATh HUCTOPUYECKOE HM3MEHEHHe (YHKIUI 3TOro 3akoHa — OT oOoOmiaromeil 1o
OOBSCHAIONIEH U IPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUM O BaXHEHMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
NPUMEHEHHUH, a TaK)Ke 0 XUMUYECKUX PEAKIMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
nomonHsercs B Kypcax 10 wm 11 kiaccoB ndieMEHTaMH  COJEp)KAHHS, HMEIOIUMU
KyJbTYpPOJOTMYECKH M MPHUKJIAAHON XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT MOHUMAHHUIO
B3aMMOCBA3M XMMHH C JPYIMMHM HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIIBHOM U
MPAKTUYECKON JESITeNbHOCTH 4YeJIOBEKa, CIHOCOOCTBYIOT BOCHUTAHMIO YBAXKEHUS K IpOLECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUYECKUX MPUIIOKEHUN XUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MpoOJIeMax, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh MH(GOPMAIMIO M MPUMEHATh €€ Ul MONOJIHEHUs 3HAHUM, perieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTANIbHBIX HCCIIE0BATEIbCKUX 3a7ad. B 1enom cojepxaHue
yuebHoro npenmMera « XUMHS» TaHHOTO YPOBHS M3yU€HUSI OPUEHTUPOBAHO Ha (OPMUPOBAHUE Y
00yYaromuxcsi MUPOBO33PEHUYECKO OCHOBBI JJIsI MOHUMaHUS (HUIOCOPCKUX HIeH, TaKUX Kak:
MaTepHajJIbHOE €IMHCTBO HEOPraHWYECKOI0 M OPraHNYeCKOro MUpa, 00YCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, MI03HABAEMOCTh IPUPOIHBIX SBJIECHUH MyTEM dKCIIEPUMEHTA
U pelIeHUs NPOTHUBOPEUYUH MEXTy HOBBIMU (akTaMH W TEOPETUYECKUMH MPEANOChUIKAMHU,
OCO3HAHHME POJIM XMMUHU B PEIICHUH 3KOJOTMUYECKHX MpoOJieM, a Takke MpodiieM cOepekeHust
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3JaHMsI HOBBIX TEXHOJIOTUN U MaTepUaJIOB.

B muiane pemieHuss 3agad BOCIMTAHHUSA, Pa3BUTHUS M COIMAIU3ALMU  O0yYaromuXcs
MPUHATBIE MPOrPaMMOM IO XMMHHU MOAXOJAbl K ONPENENICHUIO COJEPKAHUS U IOCTPOEHUS
npeaMera MpeaycMaTpuBaoT (pOpMHUPOBaHUE YHHBEPCAIBHBIX YUYEOHBIX NEHCTBUN, MMEIOIINX
0a30Boe 3HaUCHHE JUIS pa3IMYHBIX BHJIOB JEATEILHOCTH: PEIICHUs MpobieM, OUCKa, aHalu3a U



00paboTkn wHMOpMaIUK, HEOOXOMUMBIX I TPUOOPETEHUs ONbITa MPAKTHUYECKOW U
HCCJICIOBATEILCKOM IeATEeIbHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B MMO3HAHUU XUMUHU.

B nmpakTuke npenoiaBaHus XUMUHM KaKk HA YpOBHE OCHOBHOTO OOIIET0 00pa30BaHUs, TaK U
HAa YpOBHE cpemHero obmiero oOpa3oBaHUS, TMPH  ONPENEICHUH  COJEp:KaTeIbHON
XapaKTepUCTUKU IleJiell M3y4YeHHs MpeJAMeTa HampaBiIeHUEM IEePBOCTENEHHON 3HAYUMOCTU
TPAIULIMOHHO Tpu3HAETCST (QOPMUPOBAHHME OCHOB XHUMHUYECKOW HAayKH Kak o0mactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW JEATCILHOCTH YEJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C METOIMYECKOW TOYKM 3pEHUs TaKOW TMOAXOA K
OTIpEe/ICNICHUIO 1eJIel N3YUEeHHUS [IPEeIMETa SBJISICTCS BIIOJIHE OIPABIaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUs TJIABHBIMH IEISIMH H3y4eHHUsS MpeaMera «XUMHUsS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBRsITOTCSL:

e (GOpMHpPOBAaHHME CHUCTEMbl XUMHUYECKHX 3HAHMM Kak BaKHEHIIEH COCTaBISAIONICH
€CTECTBCHHO-HAYYHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JIeXKAT KIIFOUEBBIC MOHSTHS,
dbyHIaMeHTallbHbIe 3aKOHBI M TEOPHHM XHMHUH, OCBOCHHUE S3bIKa HAayKH, YCBOCHHE W
MOHMMAaHHUE CYIIHOCTH JOCTYIHBIX O0OO0OIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C HCTOPHEH WX PA3BUTUS U CTAHOBJICHHUS;

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHUX peaklnid, HeOOXOIUMBIX IS MPHOOPETESHUSI YMEHHIH OPUEHTHUPOBATHCS B
MHUPE BEIIECTB U XMMHYCCKHX SBIICHUH, HIMCIOIIUX MECTO B MPUPOJIEC, B MPAKTHUUCCKON H
MOBCE/IHEBHOM JKU3HH;

® pa3BUTHEC YMEHHA W CIOCOOOB JEATCIILHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSCHEHHEM XHMHUYECKOTO JKCIEPUMEHTa, COONIOJACHHEM TMpaBui 0e30MacHoro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ atam, comepikarenbHas XapaKTepUCTHUKA IIETIeH U 3a7ad U3YYCHHS MPEJIMETa B
nporpaMMe Mo XMMHH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMH MPUOPUTETAMU
B cHucTeMe cpeaHero ooOmiero ooOpazoBanus. CeroiHss B MpeNoJaBaHUM XHWMHUU B OOJbIIEH
CTCTICHH OTMAETCS TPEANOYTCHHE MPAKTUICCKOW KOMIIOHCHTE COJIEp)KaHUsl OOydeHUs,
OpPUEHTHPOBAHHOMW Ha TOATOTOBKY BBIYCKHHKAa 0O0IIe00pa30BaTebHON  OpraHHU3allvu,
BJIQ/ICIONIEr0 He HAOOpOM 3HAaHUMU, a (HYHKIIMOHATHHOM T'PAaMOTHOCTBHIO, TO €CTh CIOCOOaMU U
YMEHHUSIMH aKTUBHOTO TOJTYYEHHS 3HAHUN U MPUMEHEHUS UX B peajbHOW KU3HU IS PEIIeHUs
MPAKTUYECKHX 3a7ad.

B cB3U ¢ 3TUM TpH W3YYCHHH TIpeaMeTa «XHMHS» JOMHUHUPYIONIEe 3HAYCHUE
nproOpeTaloT TaKKe IEeNTN U 33]]a9H, KaK:

e amanTanus OOy4YarONIMXCS K YCIOBUSAM JWHAMHYHO PAa3BUBAIOMICTOCS  MHpA,
(dhopMUpOBaHNE WHTEIEKTYAIbHO Pa3BUTONW JTUYHOCTH, TOTOBOM K CaMOOOpPa30BaHHUIO,
COTPYTHUYECTBY, CAMOCTOSTEIILHOMY MPUHSATUIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUSIX, CBA3aHHBIX C BEMICCTBAMH U UX IPUMCHCHHUEM;

e (opmupoBanue y O0OydYAIOIIMUXCS KIIOUEBHIX HABBIKOB (KJIIOYEBBIX KOMIETEHIIHIA),
MMEIONUX YHUBEPCATbHOE 3HAYCHHE I PA3IMYHBIX BHJIOB JICITEIBHOCTH: PEIICHUS
npoOyieM, TOWCKa, aHaau3a W 00paboTKM WHPOpMaHUHU, HEOOXOAUMBIX IS
MPUOOPETEHUsT OMbITA NEATEILHOCTH, KOTOpas 3aHMMAeT BaXKHOE MECTO B IMO3HAHUU
XUMHH, a8 TaKXKe JJIsl OIEHKH C TO3UIUN DKOJIOTUYECKOW 0e30MacHOCTH XapakTepa
BJIUSIHUSL BEILECTB U XMMHUYECKHX IMPOIECCOB HA OPraHW3M YEJOBEKa U MPUPOIHYIO
cpeny;

® pa3BUTHE T[O3HABATEIbHBIX  HMHTEPECOB, WHTEJUIEKTYAIbHBIX U  TBOPUYECKUX
CIOCOOHOCTEH OO0ydJarommXcsi: CIIOCOOHOCTH CaMOCTOSATENbHO TPHOOPETaTh HOBBHIE



3HaHUA [0 XMMHUU B COOTBETCTBUHU C KM3HEHHBIMH MOTPEOHOCTSMH, HCIIOJIB30BATh
COBpEMEHHBbIe MH(pOPMAIMOHHbIE TEXHOJIIOTUU JUIsl TOMCKAa M aHalu3a y4eOHOW u
HAYYHO-TIONYJISIPHONW MHPOPMALIUU XUMHYECKOTO COJICPIKAHMS;
e (opMHUpOBaHME M pA3BUTHE Yy OOYYAIOMUXCA AaCCOLMATHBHOIO U JIOTHYECKOTO
MBIIUICHHSI, HAOII0JaTebHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpbIe OCOOEHHO
HEOOXOUMBI, B YaCTHOCTH, IMpH IUIAHUPOBAHUM M MPOBEIECHUU XHUMHUYECKOTO
9KCIIEPUMEHTA;
e BOCHUTaHHEe y oOydarommxcs YOeKIAEHHOCTH B T'yMAaHHCTHYECKOH HampaBiIeHHOCTU
XUMUU, €€ BaXHOW pOJM B pEIICHHUH TIO00AIBHBIX MPOOJIEM palOHAIBHOTO
IIPUPOIONOIB30BaHUs, IIOMOJHEHUSI JHEPreTHUYECKUX PpECypcoB U  COXpPaHEHUS
MPUPOJHOTO PABHOBECHUS, OCO3HAHHUS HEOOXOAUMOCTH OEpeKHOr0 OTHOUICHHS K
MPUPOIE U CBOEMY 3I0POBbIO, a TakKe MPUOOPETEHHs] ONbITa HCIOJIb30BAHUS
MOJTyYCHHBIX 3HAHUH JJIsl IPUHATHSA TPaMOTHBIX PEHICHWH B CUTYalMsX, CBS3aHHBIX C
XUMHUYCCKUMH SIBIICHUSMHU.
B y4yeOHOM mtane cpeanero oOuiero oOpa3oBaHus mpeaMeT «XuMmus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeaMeTHON o0nacTu «EcTecTBeHHO-HAYYHBIE TPEAMETHI.

OO61iee yuCiIo yacoB, OTBEAEHHBIX [UISI U3YUYEHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEr0
obmrero obpazoBanusi, cocrapisier 68 wacoB: B 10 knacce — 34 uvaca (1 yac B Hepenmo), B 11
kyacce — 34 gaca (1 gac B Hezemo).



COJEPKAHUE OBbYYEHUA
10 KUIACC
OPI'AHMYECKASA XUMUA

TeopeTuvyeckue OCHOBbI OPraHUYeCKON XUMHHU

IIpenMeTr opraHMYecKOil XMMHUU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IOJy4YCHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOeHUs opraHnyeckux coequHenuii A. M. byrneposa,
e€ ocHOBHbIE TONOKEeHUA. CTpyKTypHble (DOPMYIJIBI OpPraHWYECKHX BEIIECTB. [ omoiorus,
n30MepHs. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHMSIX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[lpencraBaenne o  kiaccudukauum — opraHuueckux — BemiectB.  Homenkmartypa
OpraHMYECKHUX COEIMHEHUHN (cucreMarudeckas) M TpPUBHMAJIbHBIE HAa3BaHUS Ba)KHEHIIMX
IIPEACTABUTENEH KIIACCOB OPIaHUYECKUX BEIIECTB.

JKCIHEePHUMEHTAJIbHbIC METOABI M3YYeHHMsI BeleCTB M HMX INpeBpalleHMii:
O3HaKOMJIEHHE ¢ oOpa3llaMHd OpraHMYEeCKUX BEIIECTB M MaTepuajaMM Ha HX OCHOBE,
MOJIEJIMPOBAaHUE  MOJEKYJI  OpPraHWYeCKUMX  BELIECTB,  HAONIOJGHHE U OINHCaHue
JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPALLEHUI0 OPraHMYECKUX BEIIECTB IPU HarpeBaHUU
(mnaBieHue, oOyriavMBaHUE U TOPEHHE).

YriieBogopoanbl

AJKaHbI: COCTaB M CTpPOEHHUE, TOMOJOIMYECKMH psia. MeTaH um 3TaH — mpocTeuiiue
IPEJICTABUTENIN aJKAaHOB: (U3NYECKME U XMMMYECKHE CBOICTBa (peakuuM 3aMelleHus u
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB M CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U MPONWIEH — MPOCTEUIINE
NPEJICTAaBUTENIN AJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIOr€HUPOBAHMUSL, THIPATAllUK, OKUCIICHUS U TIOJMMEPU3allun ), OTYyYeHHE U TPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u MetmnOyrtanuen-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBo¥icTBa (peakuus noaumepusanun). [losyuyeHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOCHMS, TOMOJOTMYECKUH psiaA. ALETUIEH —
NPOCTEHIINN MPECTaBUTEND AJKUHOB: COCTaB, CTPOeHHUE, (U3NUYECKUE U XUMUYECKUE CBOMCTBA
(peakiuu ruIpUpOBaHuUs, raIOTeHUPOBAHUS, TUAPATALIUH, TOPEHNUS ), TOJTyYeHUE U IPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3MUECKHME W XHMHYECKHE CBOMCTBA (peakuuu
raJIOTEHUPOBAHUS. M HUTPOBAHUS), MOJIYYEHHE M NpUMEHeHue. Tonyon: cocmas, cmpoenue,
@usuueckue u xumuyeckue ceoucmea (PeaKyuu 2ai02eHupoOsanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIYy YIVIEBOAOPOJaMH,
MPUHAJIEKAIIMMU K Pa3JIMYHbIM KJIacCaM.

[TpuponHble UCTOYHUKU YIIIeBOAOPOJOB. [IpuponHblil ra3 u momyTHble HE(TAHBIE Ta3bl.
Hepte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKM HEPTH: MEpPeroHka, KpPEeKUHT
(TepMHUYECKH, KaTaTUTHYeCKHii), muponus. [IpoaykTsl nepepaboTku He(PTH, UX TPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepaboTKy.

JKCIepUMEHTAJIbHbIE MeTOAbl M3Yy4YeHHMsl BelleCTB M HMX NpeBpalleHMii:
03HAaKOMJIEHHE C 00pa3liaMu IJlacTMacc, KayuyKoB M pe3uHbl, Koyuiekuun «HedpTs» u «Yromnby,
MOJIEJTMPOBAHUE MOJIEKYJI YTIEBOIOPOAOB U raJIOr€HONPOU3BOJHBIX, IPOBEIEHNE NPAKTUYECKON
paloThI: MOJyYEHHE ITUIICHA U U3yYEHUE €0 CBOMCTB.

PacuérHble 3a1a4u.

Bbruucnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKUMUU IO H3BECTHBIM Macce, 00BEMY, KOJIHYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB MJIU IPOAYKTOB PEAKIINH).

Kuciaopoacoaep:xaime oprannyeckue coeIMHEHUs



[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHOJN W 3TAHON: CTPOCHHE, (U3NYECKHE U
XUMHUYECKHE CBOWCTBA (pEakUUu C aKTUBHBIMU METaJlJIaMH, T'aJOT€HOBOJOpPOJIaMHU, FOPEHUE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHMu3M YelloBeKa.

MHoroaToMHble CHMPTHI. OTUJICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XUMHUYECKHE CBOMCTBA (B3aUMOAEUCTBUE CO IIEI0YHBIMU METaJlJIaMH, KaUeCTBEHHAs peaklMsl Ha
MHOIOaTOMHBIE CcIUpPTHI). JlelicTBUEe Ha opraHu3Mm uesnoBeka. lIpumeHeHue riaunepuHa U
STHJICHTJIUKOJISL.

@deHou: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XUMHYECKHE CBONCTBA. TOKCHMYHOCTH
¢denona. [lpumenenue ¢enona.

Anpnerusl M Kemouwvl. DoOpManbIeruj, aueTaubAeTHI: CTpOCHUE, (usnueckue u
XMMHUYECKHE CBOMCTBa (peakUuy OKMCIEHHS U BOCCTAaHOBJICHUS, KAauE€CTBEHHbBIC PpEaKIHH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
cTpoeHHEe, PU3NIECKIEC M XUMUICCKUE CBOMCTBA (CBOMCTBA, OOIIME TSI Klacca KUCIIOT, peaKIus
TepuduKalM), MOoITydeHue M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3pHUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ Mapou3 CIOXKHBIX 3(PHPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

VYrneBopl: cocTaB, KJIacCU(PHUKAIMS YIIEBOAOB (MOHO-, 1U- U MoJucaxapubl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HUECKHEe U XHMHUYECKUE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHoBIeHHE, OpOXKEHHE TIIOKO3bl), HAXOXJACHHE B TPUPOJIE,
npuMeHeHue, Ouosnoruueckas poib. @orocunres. Ppykros3a Kak U30Mep INIFOKO3BI.

Kpaxman u nemiono3a kak npupojanblie noaumepsl. CTpoeHne Kpaxmalia U LEJUII0JIO3bI.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpou3, KaYeCTBEHHAs PeakIus C HOJAO0M).

JKClepuMeHTAIbHbIe MeTOAbl U3y4YeHHsl BellecTB U UX NMpeBpalleHuii: poBeeHNE,
HaOJIoIeHWe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHMPTOB, KAayeCTBEHHBIE
peakuuyu OJHOATOMHBIX CHHUPTOB (OKMcieHHe 3TaHoja okcuaoMm wmenu(ll)), MHOroaToMmHbIX
crupToB (B3ammojelicTBHe ThulepuHa ¢ ruapokcuaoM menu(ll)), ampaerumoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepebpa(l) u runpokcugom wmenu(ll), B3aumoneicTBue
KpaxMaja C HOJOM), NpPOBEAECHUE TIPAKTHUECKOW paboThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnbie 3a1a4n.

Bbruncnenuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYecTBa
UCXOJIHOTO BEIIECTBA WJIM MPOAYKTa PEAKIHUU IO H3BECTHBIM Macce, 00BEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB MU MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNSI.

AMHUHOKHMCIOTBI Kak aMm(oOTepHble OpraHuvyeckue coenuHeHHs. Pusndeckue U
XMMHUYECKHE CBOWCTBA AaMHHOKUCIOT (Ha npuMmepe riuuuHa). buonornyeckoe 3HaueHHe
aMHHOKUCIOT. [lenTumpt.

benku kak nmpupogHBIE BBICOKOMOJEKYJSIpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpPEeTUYHAasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOHCTBa O€JIKOB: THUAPONU3, JCHATypalus,
Ka4eCTBEHHBIC pEaKIUH Ha OENKH.



JKCIepUMEeHTAlbHbIe MeTOAbI H3YyYeHHs BeleCTB M MX NpeBpalleHuii: HaOIoaeHne
U ONMCAHHUE JEMOHCTPALIMOHHBIX OIIBITOB: JIEHATypalusi OEJIKOB IIPU HarpeBaHUM, LIBETHHIE
peakiuu OEIKOB.

BbicokoMoIeKy I pHBIC COCIUHEHUA

OcCHOBHBIEC TOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COCIUHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJIMMEPHU3ALUH, CPEOHSAsS MOJIEKyaspHas Mmacca. OCHOBHbIE
METO/IbI CUHTE3a BBICOKOMOJIEKYJIAPHBIX COCUHEHUN — IIOJIMMEpPU3aLUs U IOJUKOHICHCALUs.

OKCIEpUMEHTAJIBHBIE METOJbl M3Y4YCHHs BEUIECTB U MX IPEBPAILCHUN: O3HAKOMIICHUE C
0o0pa3iaMu NPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBs3€ IIPU M3Y4YE€HUU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIIICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
MOHSITUH, ABJISAIOLMXCSA CUCTEMHBIMU JIJISL OTJEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOmme ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBICHHE, HAYYHBIH (aKT, THUIOTe3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMS, MEPUOANYHOCTh, HAOIIOACHUE, W3MEpEHHE,
JKCIIEPUMEHT, MOJICTIUPOBAHUE.

®dusznka: MaTepus, FJHEPIus, Macca, aToM, JIEKTPOH, MOJIEKYJIA, SHEPIrETUYECKUN YPOBEHD,
BELIECTBO, TEJI0, 00BbEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3MUECKUE BETMYMHBI U €AMHUIIBI
UX U3MEPEHUSI.

Bbuonorus: kinerka, opranusM, Ouocdepa, oOMeH BelIECTB B OpraHusme, (HPOTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€KH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOILIIUBO, PECYPCHI.

TexHOJIOTHs: NMUIIEBBIE MPOAYKTHI, OCHOBBI PAllMOHAIIBHOTO ITUTAaHUs, MOKOIINE CPEICTBA,
JIEKapCTBEHHBIE U KOCMETHYECKHUE MIPEenaparsl, MaTeprabl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH.

11 KJIIACC
OBIIAS U HEOPTAHNYECKAA XUMMUSA

TeopeTuvyeckue OCHOBbI XUMHHU

XUMUYEeCKUH dleMeHT. AToM. Sapo aroma, H30TONBL. OIEKTPOHHAs OO0OJIOUKA.
DHepreTHyeckue YpoBHH, MOJAYPOBHH. ATOMHBIE OpOUTaNH, S-, P-, d- anemeHTsl. OCOOCHHOCTH
pacripesie/ieHUs] AIEKTPOHOB MO OpOUTANIIM B aTOMax 3J€MEHTOB MEPBBIX YETHIPEX MEPHUOJIOB.
DJeKTpoHHas KOH(UTYpaLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmommueckas cucrtema XuUMHUYEeCKHUX 3yeMeHToB . U
MenneneeBa. CBs3b mnepuoanyeckoro 3akoHa u Ilepuoguyeckoil CHUCTEMBI XHUMHUYECKHUX
anemeHToB J[. Y. MenneneeBa ¢ COBPEMEHHOM TEOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOICTB XUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMHU MPOCTBIX U CIOKHBIX BEIIECTB
0 TpyNIaM U neprojam. 3HaueHHe NeproANYECcKOro 3aK0Ha B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHWMHUYECKas CBsI3b. BHUIbI XUMHUYECKOW CBsI3W (KOBAJICHTHASI
HEMoJIsSIpHasl W TOJISIpHAsi, MOHHAsA, METaJUIMuecKas). MexaHn3Mbl 00pa3oBaHUs KOBAJCHTHOM
XUMHUYECKON CBsI3M (OOMEHHBIM M TOHOPHO-aKLENTOPHBIN). BogopoaHas cBsi3b. BaneHTHOCTD.
DIIEKTPOOTpULIATENBHOCTh. CTENeHb OKHUCIICHNs. VIOHBI: KAaTHOHBI U AaHUOHBI.



BemecTBa MOJEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOCHHMs. 3aKOH IMOCTOSIHCTBA COCTaBa
BellecTBa. THIbI KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

[lonsiTue 0 AucHEepcHbIX cucTeMax. VICTUHHBIE U KOJIJIOMIHBIE pacTBOpbL. MaccoBast 101
BEILIECTBA B paCTBOPE.

Knaccudukanus HeopraHmdecknx coeauHeHud. HoMeHkiarypa HEOpraHWYecKuX
BEIIECTB. ['€HeTHMYECKass CBSA3b HEOPraHMYECKHUX BEIIECTB, MPUHANICKAINMX K Pa3IMYHBIM
KJIacCaM.

Xumuyeckas peakius. Knaccudukanus XUMHUYECKHX pEakuil B HEOPraHUYecKoW u
OpraHWYECKOM XMMHUU. 3aKOH COXPAaHEHHUS MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
SHEPTUU MPU XUMUYECKUX PEAKIUIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT pPa3lu4HbIX (akTopoB. OOpaTuMble peaklUu.
Xumnueckoe paBHoBecue. (DakTOpbl, BIUSAIOIIME HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekTponuTrdeckas auccouuanus. CuiabHble U cliadbie 37eKTpoiauThl. Cpena BOIHBIX
pPacTBOPOB BEILIECTB: KUCIas, HEUTpaJIbHAs, IIEJIOYHAs.

OKHMCIHUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKILIUH.

JKcNepUMeHTAJIbHbIE MeTOAbl M3y4YeHHs BellecTB MW MX I[peBpallleHuii:
neMoHcTpanus tabnui «llepuoauyeckas cucrema xuMuueckux sneMeHToB . . MennaeneeBay,
M3Yy4EeHHUE MOJIeJIel KPUCTaNIMYECKUX PEMIETOK, HAOII0JeHHe U OMHCAHUEe JEeMOHCTPAIMOHHBIX
U J1a0OpaTOpHBIX OMBITOB (pa3lioKeHHE MEPOKCHAA BOAOPOJA B MPHUCYTCTBHH KaTaau3aTopa,
ONpeAesieHue Cpeabl PAaCTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHIMKATOPA, PEAKIHUU
MOHHOTO OOMEHa), NMpOBEJeHUE MPAaKTHUECKON paboThl «BnusHue pa3nuyHblx (AKTOpOB Ha
CKOPOCTh XUMHUYECKOU PEAKIINM.

Pacuérnbie 3a1a4un.

Pacuérel mo ypaBHEHUAM XUMHUYECKUX PEAKIIHI, B TOM YHCJIE TEPMOXUMUUYECKUE PACUETHI,
pacU€Thl C UCMOIBb30BAHUEM MOHSATHS «MACCOBAs J10JIS1 BEIIECTBAY.

Heopranuveckasi Xumus

Hemeramnbl. llonoxxkenne HemeramnoB B llepuogmyeckoil cuCTEME XMUMHUYECKUX
anemenToB J[. W. MenneneeBa M OCOOEHHOCTH CTpOoeHMsI aromMoB. (DU3HuUECKHE CBOMCTBA
HEMETAJUIOB. AJUIOTPOMHS HEMETAIOB (HA IPUMEpPE KUCIopoa, cepsl, hochopa u yriepoaa).

XVMHYECKHE CBOMCTBA BAXKHEUIINX HEMETAJUIOB (TalOTeHOB, cephl, a30Ta, docdopa,
yIiepoJia U KPEMHUS) U UX COEIMHEHUM (OKCHI0B, KUCIOPOACOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHECHUIN).

[IpruMeHeHne BaXKHEUIIINX HEMETAVIOB U UX COCTMHEHUN.

Meramisl. [lonoxenune meramios B llepuoguyeckoi cucteMe XUMUYECKUX 3JIEMEHTOB /JI.
H. MenneneeBa. OcCOOCHHOCTH CTPOCHHUS IJIEKTPOHHBIX 00O0JIOUEK aTOMOB MeTamioB. Oomrue
¢uznueckue cBoiicTBa MeTayuioB. CIUIaBbl METAIOB. DJNEKTPOXUMHUUYECKUN PSA HaNpsKEHHM
METaJIOB.

XVUMUYECKUE CBOMCTBA BaXHEWIIUX METAJIOB (HATPHM, Kajduil, KalbIMi, MarHui,
ATIOMUHHM, LIUHK, XPOM, JKE€JI€30, ME/Ib) U UX COCIMHEHUM.

OO6mue cmocoOs! oy4YeHus MeTauioB. [I[puMeHeHne MeTaIoB B OBITY U TEXHHUKE.

JKCNePUMEHTAJIbHbIE METOAbl U3YYCHHS] BelIeCTB M HX IpPeBPALLCHUIl: H3ydeHUE
KOJUIeKIIMA «MeTalutbl U CIUIaBbl», OOPa3I[OB HEMETAIIOB, PEIICHHE SKCIEPUMEHTATbHBIX
3ama4, HaONIOJICHWE W  ONHCAaHWE JCMOHCTPAIMOHHBIX ¥ JIA0OpPaTOPHBIX  OIBITOB



(B3auMoJielicTBUE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEd, KaueCTBEHHBIE
peakiuy Ha KaTHOHBI METAJLJIOB).

Pacuérnbie 3agaun.

Pacuétbl macchl BemiecTBa WM 00bEMa Ta30B IO M3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce Ui 00bEMY OJIHOTO M3 y4YacTBYIOIIMX B PEaKIMM BEILIECTB, pacy€Thl Macchl (00bEMAa,
KOJIMYECTBA BEILIECTBA) POAYKTOB PEAKIIMH, ECIIA OJHO U3 BEIIECTB UMEET PUMECH.

XuMHuS 4 )KU3Hb

Posb xuMuu B o0ecrie4eHur 3KOJIOTHYECKON, SHEPreTHYeCKON U MUILEBOI 0€30MacHOCTH,
pa3BUTUM MeauLMHbL. [loHSATHE O HaydHBIX METOJAaxX IIO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKkuuu.

[IpencraBnennss 00 OOmMUX HAyYHBIX NPUHIUINAX [POMBIIUICHHOTO TMOJY4eHUs
BAKHEUILINX BELIECTB.

UYenoBeK B MHUpE BEUIECTB M MaTEPUAIOB: BaXHEHIIME CTPOUTEIbHBIE MAaTEpHUabl,
KOHCTPYKLMOHHBIE MaTE€pHalIbl, KPACKH, CTEKJIO, KE€paMHKa, MaTepuaibl Ui JSJICKTPOHUKH,
HaHOMAaTepHaJlbl, OpPraHM4eCKUe U MUHEpPaJIbHbIE y10OpEHHUS.

XUMHSL U 3]10pOBbE YEJIOBEKA: MPaBWIIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MacCHOTO MCIOIb30BaHUS MPENapaToB OBITOBOM XUMUU B TTOBCEITHEBHOM JKU3HH.

MexnpeameTHbIE CBSI3H.

Peanuzanus MeXpeaMETHBIX CBSI3€H MpH M3ydeHUH OOMIel M HEOPraHUYECKOW XMMHUU B
11 xnacce ocymiecTBIAETCS Yepe3 MCIOIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHIA,
TaK W MOHATHH, SBISIIOUUXCS CUCTEMHBIMH JJIsi OTAEJbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
HKJIA.

OO0me ecTeCTBEHHO-HAy4YHbIE TOHSTHS: HAYYHBIM (akT, TUMOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHUHTE3,  KiIacCH(UKalus,  MEePUOJUYHOCTh,  HAOMIOJEHHE,  DKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SIBIICHUE.

®usnka: Marepus, SHEPrus, macca, aroM, JIEKTPOH, NMPOTOH, HEUTPOH, WOH, H30TOIl,
PaAMOaKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUN YpPOBEHb, BEILECTBO, T€I0, 00BEM, arperaTHoe
COCTOSTHUE BEIeCTBa, PU3NYECKUE BEIUYUHBI U €AUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorust: kneTka, opraHu3M, JKocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOpPHbIE IOPO/IbI, ITOJIE3HBIE HCKOIIAEMBbIE, TOTIINBO, PECYPCHI.

TexHomorus: XUMUYECKas MIPOMBIIUIEHHOCTb, METAJLTYpPIHsl, MIPOU3BOACTBO
CTPOUTEIBHBIX MaTepHUaJIoB, CEJIbCKOXO35IICTBEHHOE IIPOU3BOJICTBO, MULIEBas
MIPOMBIIIIEHHOCTh, (papMaleBTHUYECKasi TMPOMBIIUIEHHOCTb, IPOU3BOACTBO KOCMETHYECKHX
IIPEnapaTroB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MAaTEpHUAJIOB, AJIEKTPOHHAS IMPOMBIIUICHHOCTb,
HaHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O XUMHWHU HA
BA30BOM YPOBHE CPEJHEI'O OBHIEI'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBiuBaeT TPeOOBaHHUS K pe3yslbTaTaM OCBOCHHUS OOYYarOIIUMHKCS
IporpaMM CpPeAHEro oOIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM Uil pa3pa0dOTKH IUIAHUPYEMBIX pE3YJIbTaTOB OCBOEHUS
POrpaMM CpeHEro 00IIero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/.

B cooTBeTCTBUM C CHCTEMHO-IEATEIBbHOCTHBIM IIOJIXOJOM B CTPYKTYpE JHUYHOCTHBIX
pe3yJbTaTOB OCBOCHMS IpenMeTa «XUMHs» Ha YypOBHE cpenHero oOmero oOpa3oBaHus
BbIJIETICHBI CJIEYIOIINE COCTABIISAIOLIME!

OCO3HaHHE OO0YYaIOIIMMUCS POCCUUCKON Tpa’kJaHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEILHOCTH U CAMOOIPEIEIICHHUIO;

HaJIMYyue MOTUBALUU K 00yUEHUIO;

LIEJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHM JIMYHOCTH HA OCHOBE KIIIOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAAULIUNA Oa30BOM HAYKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCSI B CBOEH AESITENHHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, MPUCYIIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
oOpa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS JKOJOTUYECKOW KYNIbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTb KU3HEHHBIE IUIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHUS MpeaMera «XHUMHS» JOCTUTAIOTCS B €IUHCTBE
yueOHOM M  BOCHUTATENBHOM JI€ATE€NBHOCTH B COOTBETCTBUM C T'yMaHUCTHUECKHUMHU,
COLIMOKYJIbTYPHBIMH, J1TyXOBHO-HPAaBCTBEHHBIMHM ILICHHOCTSIMH U HJEalaMHd  POCCUICKOTO
IpaXJIaHCKOro O0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMU W MpPaBUIAMU IOBEJEHHUS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JTUYHOCTH 00YyYaIOIUXCSI.

JInuHOCTHBIE pe3yNbTaThl OCBOEHUS NMpeAMeTa «XUMHUSD» OTpaxaroT c(HhOopMHUPOBAHHOCTH
OMbITa MO3HABATEIbHOM M MPAKTHUECKOW JEsATEeIbHOCTH OOydYaIoUMXCs MO pealu3alnuu
HPUHATHIX B O0OIIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

OCO3HaHHUS 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s13aHHOCTEHN, YBaXKEHUS K
3aKOHY U NIPaBONOPSAKY;

IIPEJICTABICHNUS. O COLMAJIBHBIX HOPMax M IpaBWIaX MEXJIMYHOCTHBIX OTHOIIEHHUH B
KOJUJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW AESITETLHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IMO3HABATENbHBIX 33124, BBHIMOJIHEHUN XUMHYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U MIPUHUMATh MOTHUBBI, HAMEPEHHUS, IOTUKY U apTyMEHTBI JPYTHX
IIPU aHaJIM3€ Pa3INnYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) NIaTPMOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACIEAMIO OTE€YECTBEHHOM
XUMUU;

YBa)XEHUsI K MPOIIECCy TBOPUECTBA B OOJACTH TEOPHUH MU MPAKTHUYECKOTO MPUMEHEHHS
XUMHUH, OCO3HAHMs TOTO, UYTO JIOCTH)KEHHUS HAyKH €CTh PE3yJbTaT JJIUTENbHBIX HAONIOJACHUH,
KpPOMOTJIMBBIX 3KCIIEPUMEHTAIIBHBIX TIOUCKOB, IOCTOSTHHOTO TpYyZAa YYEHBIX U ITPAKTHKOB;



MHTEpeca M TI03HABaTEeNbHBIX MOTHMBOB B IIOJIYYEHHH M TMOCIEAYIOIIEM aHaju3e
UH(OPMALIUU O TIEPETOBBIX TOCTHKEHUSX COBPEMEHHOM 0T€YeCTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYalld, CBA3aHHbIE C XHUMHUYECKUMHU SBICHUSIMH, U
NPUHUMATh OCO3HAHHBIC PELICHUS, OPHEHTHUPYICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI H
[IEHHOCTH;

FOTOBHOCTH OILIGHUBAaTh CBOE TOBEJACHHE W MOCTYINKHM CBOMX TOBAapHUINEH C MO3ULIUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ATHX MOCTYIKOB;

4) popMHpPOBaHUS KYJIbTYPbI 310POBbS:

NOHMMaHMUS LEHHOCTEH 30pOBOr0 M Oe3omacHoro oOpas3a JKU3HH, HEOOXOAWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOirofeHus MpaBuil OE30MacHOr0 OOpalleHUs] ¢ BelleCTBaMH B OBITY, NMOBCEAHEBHOMN
KU3HHU U B TPYJOBOH 1€ TEILHOCTH;

NOHMMAaHHUS UEHHOCTH TIPAaBWJI WHAWBUAYAIBHOTO W KOJUIGKTHBHOTO O€30MacHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUA TOCIEJCTBUI M HENPHUSATHS BPEIHBIX MPHUBBIYEK (YMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpEHHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHUBHOW KOMIIETEHTHOCTH B y4eOHO-HMCCIEIOBATEIbCKOW JEATEIbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOM U APYTUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B pEIICHWH TPAKTHYECKUX 3a/1a4 COIHMAIbHON
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJbI);

UHTEepeca K MPaKTHYECKOMY M3YYEHHIO Mpodeccuil pa3iMyHOro pojaa, B TOM YHCIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHY;

YBKEHUS K TPYAY, JIOISM TPYAa U pe3ylibTaTaM TPYIOBOH JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAWBHIYAIBHON TPACKTOPHH OOpa30BaHMA,
Oyaymel npodeccun U pealn3aluu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTpeOHOCTEH 0011eCTBa;

6) 3K010rNYecKOro BOCIIMTAHMSA:

9KOJIOTUYECKH I1eTIECO00Pa3HOTO OTHOMIEHHSI K TIPUPO/IC, KaK UCTOYHHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MOHUMaHMA TJI00aJIBHOTO XapaKTepa SKOJIOTHYECKUX MPOOIIeM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSTHUE MTPUPOJTHOM M COLIMATIBHOM CPEJIbl;

0CO3HAHMSI HEOOXOIMMOCTH MCIOIB30BAHUS TOCTHIKCHUH XUMHH JIJISI PEIICHHUS] BOTIPOCOB
PaLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOT'O HENPUATUS JNEHCTBUH, MPUHOCALIMX BpEA OKpYKaloIled NMPUPOIHON cpese,
YMEHHUSI TIPOTHO3UPOBATH HEOIArOMPHUSTHBIE YKOJIOTUYECKHE MOCIEICTBHS MPeaTPHHAMACMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HAJIMYMUS PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKOH KYJIBTYpHI, OIbITA
NEeSITeIbHOCTH  OKOJIOTUYECKOM  HANpaBIEHHOCTH, YMEHHUS pPYKOBOJICTBOBAaTbCS HMMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOM U COLMATIbHON MPAKTUKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
MIPOTHBOCTOSATH UICOJIOTHH XeMOo(poouu;

7) HeHHOCTH HAYYHOT'0 MO3HAHMSA:

c(OPMHUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOILIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTHKHY;



NOHMMAHUS CHEIU(PUKA XHMUU Kak HayKHd, OCO3HaHUs €€ poiu B (GOPMHUPOBAHUU
paIMoOHATHHOTO HAYYHOT'O MBIIUICHHUS, CO3/JaHUU [IEJIOCTHOTO MPEICTaBICHHS 00 OKpYKaoIIeM
MHpE KaK O €IUHCTBE MPHUPOJbI U YEJIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEU U
pelieHruy TpodiieM COXPaHEHUs IPUPOJTHOTO PABHOBECHS;

yOexAEHHOCTH B 0OCO0OM 3HAYMMOCTH XMUMHH JJIS COBPEMEHHON IUBWIM3AIMHU: B €€
T'YMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pPOJIM B CO3/1aHUM HOBOW 0aszbl MaTepuaibHOU
KYJIBTYPBI, PEIICHHH TI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYecKOoM, MUIIEBOM M HKOJIOTMYECKOH Oe30MacHOCTH, B pPa3BUTUU MEIUIUHBL,
o0ecreyeHny yCIOBHUM yCIEUTHOTO TPyAa U SKOJIOTHYecKd KOMGOPTHOM KU3HU Ka)KJI0T0 4jieHa
00I11eCTBa;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJIOB IO3HAHMUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTU MCIOJIL30BATh MOMy4yaeMble 3HAHMS IS
aHaM3a U OOBSICHEHHUS SIBICHUU OKPYKAIOIIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHSI Ie]1aTh 000CHOBAHHBIC 3aKJIFOUCHHUS HA OCHOBE HAYYHBIX ()AKTOB M HMCIOIIUXCS JTAHHBIX
C TEJBIO MOYYEHUS JJOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTOJIb30BaTh XUMUYECKUE 3HAHUSA IS peUIeHHs IpobiieM
B PEAJbHBIX )KMU3HEHHBIX CUTYAIIUSX;

WHTEpeca K MO3HAHUIO U HCCIIEIOBATEIHCKOMN JACATEIHHOCTH,

TOTOBHOCTA M CIIOCOOHOCTHM K HEMPEPHIBHOMY OOpa30BaHHIO M CaMOOOpA30BaHUIO, K
AKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAHUM MO XUMHH B COOTBETCTBHUM C >KU3HEHHBIMHU
NOTPEOHOCTAMU;

WHTEpeca K OCOOCHHOCTSAM Tpylda B pa3IuYHbIX cdepax mnpodeccuoHaabHOM
JeSTeTLHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeTtanpeaMeTHble pe3yNbTaThl OCBOCHUSA Yy4ueOHOro mpeamera «XUMHS» Ha YpOBHE
cpeaHero odmiero 0opa3oBaHus BKIOYAIOT:

3HAYMMbIC I8 (OPMHUPOBAHUS MHUPOBO33PEHUST OOYUAIOMIMXCS MEXKIUCIIUTUIMHAPHBIE
(MexXmpeaMeTHbIe) O0IIeHAyYHbIE TTOHITHS, OTPaXKAIOIIUE 1EJTOCTHOCTh HAYYHON KapTUHBI MUpPa
U crieruuKy METOJIOB TIO3HAHMSI, UCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO,
DHEprus, sIBICHUE, MPOIecC, CUCTEMA, HAy4HbIH (akT, MPUHIUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHSs, HCCIIeIOBaHNE, HAOMIOACHUE, H3MEPEHHUE, DKCIIEPUMEHT U IPYTHE);

YHUBEpCaIbHBIE  y4eOHBIE  JedcTBHS  (TIO3HABaTEJIbHBIE, KOMMYHUKATHUBHEIE,
perynatuBHble), oOecneunBarompe (opmupoBaHue (QYHKIMOHAIBHONM TpaMOTHOCTH U
COLIMANTLHOM KOMITETEHITMH 00YJYarOIINXCS;

CIIOCOOHOCTh ~ OOYyYaloOIMXCA  HMCIOJB30BaTh  OCBOCHHBIE  MEXKIUCITUTUTMHAPHEIE,
MHPOBO33PCHUYECKHE 3HAHWUS W YHUBEpPCAJIbHbIC Yy4YeOHBIC JEHCTBHS B IIO3HABATEIbHOW U
COIIMAIbHOM MPAKTHKE.

MeranpeaMeTHble Pe3yNbTaThl OTPAXKAaIOT OBNAJCHHE YHUBEPCAIBHBIMU yUeOHBIMU
MO3HABATEIIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJIATHUBHBIMH JICHCTBUSIMHU.

OBjaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMH NMO3HABATEIbHBIMY /IEHiCTBUSIMH:

1) 6a3oBble JIOTHYeCKHEe TeHCTBUS:

CaMOCTOSITENILHO (OPMYJIUPOBaTh W aKTyaJIM3UPOBaTh MpOOJIeMy, BCECTOPOHHE e&
paccMaTpuBaTh;

OTpeeNATh LEIH NeATEIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HUX JOCTHUKECHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTU C MMOCTABICHHBIMHU LIEJISIMHU;



UCIMOJIb30BaTh IMPU OCBOCHMM 3HAHMU NPUEMBI JOIMYECKOIO MBIIUIEHUS — BBIICIAThH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ yCTaHABIMBaTh MX B3aUMOCBS3b, HCIOJIB30BAThH
COOTBETCTBYIOIIME MTOHATHUS ISl OOBbSICHEHHSI OT/ICJIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIUHN BELECTB U XUMUUECKUX PEAKIIUM;

yCTaHaBJIMBATh IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKAY U3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTUYECKHE PpacCCYXIEHUs (MHAYKTHBHBIC, JICIyKTHBHbBIC, II0 aHAJOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHATh B Ipoliecce MO3HAHUS, UCIOIb3yeMble B XUMUU CUMBOJIMUYECKHE (3HAKOBBIC)
MOJIEJIH, TPE0OPA30BBIBATH MOJIEIbHBIE IIPEACTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUYeckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEmeHHH Y4eOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, PUMEHSATh Ha3BaHHbIE MOJENbHbIE IPEICTaBICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOT'O IIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUII;

dopMynupoBaTh LEIM U 3aJauyd  MCCIEJOBAHHUSA, MCIIOJIB30BaTh IIOCTABJIECHHBIE U
CaMOCTOSITENIHO c(hOpMyTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE NMPABIIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIFHOTO IUTAHWPOBAHUS M TIPOBEIEHHS YYCHHYECKHX
9KCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHUsI HAOIIOAATh 32 XOJOM IIpoIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibrar, (opMymupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBATENbCKOM M MPOEKTHOM JeATeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIleHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3IMYHBIX METO/IOB IIO3HAHMS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHMKAX HHPOpMaLUU (HAYYHO-TIOMYJISIpHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(OPMAIMIO PA3TUYHBIX BUAOB W (OpM MpencTaBieHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampOChl M TMPHUMEHSATh Pa3IMYHbIE METOJbl MPH IOHCKE U O0TOOpe
uHpopMannu, He0OXOAMMOM IS BBITOJIHEHHS YUeOHBIX 3a7a4 ONpeeEHHOTO THIIa;

nproOpeTaTh ONBIT HCIOIB30BAaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3INIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BHIOMPATh ONTUMANBHYIO (GOpMY NpeAcTaBiIeHuss HHPOpMaLUU (CXEMBI,
rpaduKu, TMarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4yHBIA S3BIK B KayecTBe CpeAcTBa Mpu paboTe € XUMHYECKOU
uH(popMalMel: NPUMEHSATh MEXIpeIMeTHble ((pu3nyeckue M MaTeMaTH4eCKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPEe0Opa30BhIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISTHOCTH.

OnJaieHHe YHUBEPCAIbLHBIMH KOMMYHHKATHBHBIMH 1€l CTBUSIMU:

3aJjaBaTh BONPOCHI 110 CYLIECTBY OOCYX/1aeMOW TEMbI B XOJI€ JAUAIOra U/WIH JUCKYCCHH,
BBICKA3bIBaTh HJIEH, (POPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIILHO BBITIOJHEHUS
MPEJI0KEHHOM 3a/1auu;



BBICTYIIATh C MPE3CHTAIell pe3yIbTaTOB IO3HABATENIHHOIN AEATEIBHOCTH, IOyYCHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl O HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuyu y4eOHOro MpoeKkTa M (OPMYJIUPOBATH BBIBOJBI IO pE3yNlbTaTaM HPOBEIEHHBIX
UCCIIEJOBAaHUN IYTEM COTIIACOBAHUS MTO3HLIUI B X0/1€ 00CYKICHHS 1 0OMEeHa MHEHUSIMH.

OsJiaieHNe YHUBEPCAJIbHBIMH PeryJssTHBHBIMU 1€ CTBUAMU:

CaMOCTOSITENIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO IMO3HABATEIbHYIO NEATEIBHOCTD,
ompezenss e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeaIaraeMblii aITOPUTM JEHCTBHI TPHU BBINOJHEHUH YyYEOHBIX M MCCIENOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3((PEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJyuYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYLIECTBJISAITh CAaMOKOHTPOJIb CBOEH [ICSATENbHOCTH HAa OCHOBE CaMOaHaIM3a W
CaMOOIICHKHU.

HPEAMETHBLIE PE3YJIbTATHBI
10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHudyeckas XUMHUs OTPAXKAIOT:

c(OpPMUPOBAHHOCTh MPEACTABICHUI O XHUMHUYECKOW COCTaBISIOUICH eCTECTBEHHO-
HAyYHOW KapTHHBI MHpA, PO XUMHUU B IMO3HAHWUU SIBJICHUW NPUPOIBI, B (HOpMHpOBAHUU
MBIIUICHUSI W KYJIbTYPhl JIMYHOCTH, €€ (YHKIIMOHATHHOW TPAMOTHOCTH, HEOOXOIUMOM ISt
pelleHusT TPAaKTHYECKUX 3adad M HKOJOTHYEeCKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3I0POBBIO U IPUPOJTHOM Cpee;

BJIAJICHHUE CHCTEMON XHWMHWYECKHX 3HAHUH, KOTOpPAsl BKJIOYAET: OCHOBOIIOJATrarolIne
MOHATHUS (XUMHUECKHUH JIEMEHT, aTOM, JIEKTPOHHAsT 000JI0YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMUYECKas CBS3b, CTPYKTypHas ¢dopmyna (pa3BEépHyTas U
COKpaméHHas), MOJb, MOJIIpHAs Macca, MOJSIPHBIE O00BEM, YIIEpOAHBIH  CKEleT,
GyHKIMOHATBHAS TPYIINa, PaauKkail, W30MEpHusi, U30MEpbl, TOMOJOTUYECKUM psi, TOMOJIOTH,
YTJIEBOJOPOABI, KUCIOPOA U a30TCOJEPKAIINE COSAMHEHUSI, MOHOMED, TOJIUMEP, CTPYKTYpPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOEHUSI OPraHUYECKHUX
BemectB A. M. bytiepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XUMHH; MHPOBO33PCHUECKHE 3HAHMUS, JEKAIUe B OCHOBE TOHHMAaHUS
MPUYHMHHOCTH ¥ CUCTEMHOCTH XMMHYECKUX SBJICHHUM, (DaKTOJOTUUECKHUE CBEJICHUSI O CBOWCTBAX,
cocTaBe, OMyYeHUHU U 0€30MaCHOM UCTOIB30BaHUU BAKHEHUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPaKTUYECKOMN JEeSTENbHOCTU YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUN BBISABIIATH XapaKTepPHBIC NMPU3HAKY TMOHSATHH, YCTAaHABINBATH
WX B3aMMOCBSI3b, HCIIOJIB30BAaTh COOTBETCTBYIONINE MTOHSATHS MTPU OMMCAHUHN COCTaBa, CTPOCHUS 1
MpEBpAICHUI OPraHN4YEeCKUX COCTUHEHUN;

c(OpPMUPOBAHHOCTh YMEHHI HCIOIB30BaTh XUMHUYECKYIO CHUMBOIIMKY JIJISI COCTABIICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON) (GOPMYJI OpTaHUYECKUX BEIIECTB
Y YpaBHEHUU XMMHYECKUX PEaKIMW, U3rOTaBIMBATh MOJEIN MOJIEKYJ OPTaHUYECKHX BEIIECTB
JUTSL WUUTIOCTPALIMU X XUMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABIMBAThH MPUHAJICKHOCTh H3yUYEHHBIX OPTaHUYECKIX
BEIIECTB 10 HX COCTaBYy U CTPOEHHUIO K OMNpeAeNéHHOMY KJacCy/Tpynie COeIuHEHUI
(yrmeBomopobl, KHCIOPOA M  a30TCOAEpKAlllue COEIUHEHUS, BbICOKOMOJIEKYIISIPHBIE
COeIMHEHUs), JaBaTh MM Ha3BaHus Mo cucrteMatndeckoi HomeHkinatype (IUPAC), a takxke
NPUBOAUTH TPUBHUAJIbHBIE HA3BAHMS OTACJIBHBIX OPraHMYECKUX BEIIECTB (ITHJICH, MPOIUJIEH,



aleTUJICH, STWICHIVIMKOJb, TIULEPUH, (QeHod, GopManbAeruj, ameTaibAeruj, MypaBbUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAsI KUCIIOTA, CTEApPUHOBAs KUCIOTA, TIIOK03a, (PPyKTO3a,
KpaxmMaJl, leJUTI0103a, TJIULHH);

c(OpMUPOBAHHOCTh YMEHHMSI OINpPEAENATh BHJbI XMMHYECKOH CBA3HM B OPraHUYECKHX
CoeIMHEHUsX (OJIMHAPHBIE U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHSI TPHUMEHSATH TOJOXKEHUS TEOPUU CTPOCHHUS OPraHUYECKHX
BemecTB A. M. bytiepoBa st 00bsSCHEHUS! 3aBUCIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHSI; 3aKOH COXPAaHEHHUSI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHI XapakTepu3oBaThb COCTaB, CTPOCHHE, (PUINYECKUE U
XUMUYECKHE CBOMCTBA TUIIMYHBIX MIPEACTABUTENICH PA3IMUHBIX KJIACCOB OPTaHMYECKUX BEIIECTB
(MeraH, 3TaH, JSTWICH, NPONWICH, aleTwieH, OyramueH-1,3, mermnOyramauen-1,3, OeHsod,
METaHOJ, 3TaHOJ, YTHJICHTJIUKOIb, TIUIEPUH, (EHO, alleTalbJeru]l, MypaBbUHAs U YKCYCHas
KHUCTIOTBHI, TJIOKO3a, Kpaxmall, IeJUI003a, aMHUHOYKCYCHAas KHCIOTa), WILTIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXJIY HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHYECKUX DPEAKIUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX OPMYIT;

c(OpMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh MCTOYHUKH YTIEBOJOPOIHOTO CHIPbS
(HedTb, TMPUPOAHBIA Ta3, Yrojb), CIOCOOBI WX MEepepadOTKU U MPAKTUYECKOE MpPUMEHEHHE
IPOJYKTOB NEpepaboOTKu;

c(hOpMUPOBAHHOCTh YMEHHI MPOBOJUTH BBIYUCICHHUS [0 XUMHUYECKUM YPaBHEHUSIM
(Macchl, 00bEMa, KOJNMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTA PEAKIMH IO U3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOTHBIX BEIIECTB WIIH MPOTYKTOB PEAKIIUN);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHUSI, WCIOJNB3yeMbIX B XHMHUM TPU H3YUYEHUHU BEHICCTB M XUMHYECKUX SIBICHUU
(HaOnrofieHue, W3MEpEeHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTYalUsX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUH COONIIOAATH MpaBUjia MOJB30BAHUS XUMHUYECKON MOCYA0N U
n1abopaToOpHBIM 000pYIOBaHUEM, a TAKXKe MpaBUiia OOpalleHus ¢ BEUIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMU IO BBITIOTHEHHIO JIA0OPATOPHBIX XUMUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJITAHUPOBATh M BBIMOJHATh XUMHUYECKUNW SKCIEPUMEHT
(mpeBpaleHnss OPraHMYEeCKUX BEIECTB MPU HArPEBaHHHM, TOJYUYCHHE ITHJICHA M W3y4YEHHUE €ro
CBOMCTB, KAaueCTBEHHBIC pEAKIMH OpPraHMYECKUX BEIIECTB, JeHATyparus OeJIKOB Ipu
HArpeBaHUU, IIBETHBIC PEAKIIMN OETKOB) B COOTBETCTBUM C MpPaBUIAMH TEXHUKH 0€30MacCHOCTH
MpU OOpAIllEeHWU C BEIIECTBAMH U JIA0OPATOPHBIM 000PYIOBAHUEM, TPEICTABIATh PE3YJIbTAThI
XUMHYECKOTO JKCIIEpUMEHTa B (OpME 3aluCH YpPaBHEHHUHM COOTBETCTBYIOIIMX pPEAKIUd |
(dbopMyITHUpOBaTh BBEIBOJIBI HA OCHOBE ATUX PE3yIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(OpPMAIIUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUYHUKOB (CpeacTBa MaccoBoi nHdopmanmu, UHTEpHET U 1pyrux);

c(OpMUPOBAHHOCTh YMEHHUI COOIOaTh MpaBUiIa HKOJOTMYECKH IIeJ1eCO00pa3HOro
MOBE/ICHUsS B OBITY M TPYIOBOM [EATEIHHOCTH B IIENIIX COXPAHEHHUS CBOETO 370POBBS U
OKpYKarolllel NPUPOJHON Cpeabl, OCO3HABATh OMACHOCTh BO3JECHCTBHUS HA YKUBBIE OPraHU3MBbI
ONpENENEHHBIX OpPraHMYECKUX BEIIECTB, MOHMMAas cMbica nokaszarens IIJIK, moscHATe Ha
npuMepax crnocoObl YMEHBUICHHUS M MPEJOTBPAIICHUS UX BPEAHOTO BO3JICHCTBUS HA OPraHHU3M
YeJIOBEKa;

JUTsE O0OYYaIOIIUXCSl ¢ OTPAaHUYCHHBIMU BO3MOXKHOCTSIMU 37I0POBBSI: YMEHHUE MPUMEHSTH
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;



JUISL CIIENBbIX W CIA0OBUIANIMX OOYYaroONIMXCs: YMEHHE HCIIOJIb30BaTh pelbedHo-
TOUYEUHYIO cucTeMy obo3Hauenuit JI. bpaitns aiis 3anucu XuMudaeckux Gpopmyi.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HEOpraHuvecKas XUMHDY
OTPAXKAIOT:

c(OpMUPOBAHHOCTh MPEJACTABICHUN: O XHUMHUYECKOM COCTABISIONIEH €CTECTBEHHO-
HAyYHOW KapTHUHBI MHpa, POJM XMMHUU B IO3HAHUHU SIBICHUN NPUPOIBI, B (POpMHUPOBAHUU
MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (DYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelleHHs MpPaKTUYECKUX 3a7ad M DSKOJOTMYEeCKHM OOOCHOBAaHHOTO OTHOUIEHHMS K CBOEMY
3I0POBBIO U IPUPOJHOM CpeEE;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIKYAET: OCHOBOIOJATaroIINe
HNOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- SJIEKTPOHHBIE OPOUTAIN ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, JJIEKTPOOTPULATEIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHUYECKas CBsi3b (KOBAJCHTHAs, HWOHHAs, MeETa/NInyecKkas, BOJOPOIHAA),
KpUCTAJUIMYECKasi  pelETKa, TUIIBl XMMHYECKMX  peakUHuid, pacTBOp,  DJIEKTPOIUTHL,
HEIJIEKTPOJIUTBI, IEKTPOIUTUYECKAs IHCCOLMALNS, OKHCIMTENIb, BOCCTAHOBHUTENb, CKOPOCTH
XUMHYECKOM  pEaKIMM, XHUMHYECKOE paBHOBECUE); TEOpPUM U  3aKOHbl  (Teopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoguyeckun 3akoH J[. WM. MenneneeBa, 3akoH
COXPaHEHMsI MacChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPAIICHUS DHEPTUU NPU XMMHYECKHUX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUH S3bIK XUMHUH, MHPOBO33PEHUECKHE 3HAHMUS,
JeXalle B OCHOBE ITIOHMMAaHWsS IPUYMHHOCTH M CHCTEMHOCTH XHWMHMYECKHUX SIBJIICHHH,
(akTOJIOrMUECKUE CBEJCHHS O CBOMCTBAX, COCTaBe, MOJyY€HUH U O€30MacCHOM HCIOJIb30BAHUU
BO)XHEHIINX HEOPTraHWYECKHUX BEILECTB B OBITY M MPAKTUUECKOM JeSITeIbHOCTH YETI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTE€pPHbIE MPU3HAKHU MOHATHUH, yCTaHABIUBATh
UX B3aMMOCBA3b, HCIIOJIB30BATh COOTBETCTBYIOIIME NMOHATHUS MPU ONHCAHUM HEOPTaHWYECKHUX
BELIECTB U UX NPEBPAILECHUN;

c(OPMHPOBAHHOCTh YMEHMH MCIIOJIb30BaTh XUMHYECKYIO CHUMBOJMKY JUIsl COCTaBJICHUS
dbopMyn BemIECTB W ypaBHEHUM XHWMHUYECKUX PEaKIUil, CHCTEMaTHYECKyl0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPTaHUYECKHX BEHIECTB (yrapHbId ras,
YIJIEKUCHIBIA Ta3, aMMHUaK, TralméHas U3BECTb, HErall€Has W3BECTb, IUTHEBAs COJA, NMHUPUT U
JpyTHe);

c(OpPMHPOBAHHOCTh YMEHUH ONpPEENsATh BAICHTHOCTb U CTETIEHb OKUCICHUS XUMUYECKUX
AJIEMEHTOB B COEIMHEHUX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIeHTHAas!, HIOHHA,
MeTaJIJIN4ecKasi, BOJOPO/JAHAS) B COCAMHEHMSIX, TUI KPUCTAITMYECKONW PEHIETKH KOHKPETHOIO
BEIIeCTBa (aTOMHAas, MOJIEKYJApHas, MOHHAas, METaIJIMUecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCAUHECHUM;

c(hOpMHUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAIJIEKHOCTh HEOPraHUYECKUX BEILECTB
M0 MX COCTaBY K OINpeAeNEHHOMY KJIacCy/TpyIIe COeIMHEHUN (IIPOCThIEe BEIECTBA — METAJUIBI U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(pOTepHBIE THAPOKCHUIBI, COJIN);

c(OPMHPOBAHHOCTh YMEHHMH pAacKpbIBaTh CMBICHT Nepuonuueckoro 3akona JI. MH.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTUYECKYIO () YHKIIHH,



c(OpMUPOBAHHOCTh ~YMEHHMI  XapaKTepu30BaTh d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos [lepuonuueckoii cuctemMbl XuMuuecKux 3nemeHToB /1. 1.
MeHeneeBa, HCHONB3Ysl TOHATUS «S-, P-, O-DIEKTPOHHBIE OPOHMTAIN», «IHEPreTUYCCKUE
YPOBHUY», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBONCTB XHMHUYECKHUX OJJIEMEHTOB M HX
COEIMHEHUH MO TepuoaaM U rpynnaM Ilepuoguueckoil cucteMbl XuMu4eckux snementos [1. U.
Menneneena;

c()OPMUPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMUCHIBATH) OOIIME XHUMHYECKUE
CBOMCTBA HEOPraHMYECKHUX BEIIECTB pPAa3JUYHbIX KJIaCCOB, NOATBEPKIATh CYIIECTBOBAHUE
FEHETUYECKON CBSI3M MEXJY HEOPraHWYECKUMM BEIECTBAMM C TIOMOIIBIO YPaBHEHUU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIUN;

c(OpPMUPOBAHHOCTh YMEHUS KIACCH(DHIIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3TUIHBIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolluxX BeLIECTB, TeIIoBoMYy 3(hdexTy peakuuu,
M3MEHEHUIO CTENICHEeH OKUCIICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEAKIUH, YIaCTUIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHUN COCTABJIATh YPABHEHUS PEAKLUN PA3IUUYHBIX THUIIOB, MTOJIHBIE
U COKpamEHHBIC YPaBHCHHS PEaKIUi MOHHOTO OOMEHA, YUHUTHIBAsI YCIOBHS, IPH KOTOPBIX 3TH
peakLMK UIYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMUTH PEAKIUHU, MOATBEPKAAIOIINE KauyeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pACMO3HABATH OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUUECKUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUN PACKPBIBATh CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxIuii MoCPeICTBOM COCTaBJICHUS SJIEKTPOHHOTO OaaHca ATHX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUN OOBSACHITH 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKIuu OT
pa3IuYHBIX (PAKTOPOB; XapaKTEp CMEIICHHS XHUMHYECKOTO PaBHOBECHUS B 3aBUCHMOCTH OT
BHelHero Bo3aerictus (mpunnun Jle [larense);

c(OpPMUPOBAHHOCTh YMEHHM XapaKTepH30BaTh XMMHUYECKHE TMPOIIECCHI, JIeXKallue B
OCHOBE ITPOMBIIIJIEHHOTO MOJIYYE€HHsI CEPHOM KHMCIIOThI, aMMHaKa, a Takke cOPMHUPOBAHHOCTh
MPEACTABICHUN 00 OOIMX HAYYHBIX MPUHIMIAX U IKOJOTHYECKUX MPOoOJIeMax XHUMHYECKOTO
MIPOU3BOICTBA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYHCIEHUS C MCIOJIH30BAHUEM TOHATHUS
«MaccoBasi JIOJisI BEIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHH Ta30B MPU XUMHUUYECKHX
peaxkusax, Macchbl BEIIEeCTBAa WM 00bEMa ra3oB M0 M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYAaCTBYIOIIUX B PEAKIMH BEIIECTB, TEIJIOBOTO 3(deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHHUSI MacChl BEILIECTB, IPEBPAIICHUS U COXPAHEHUsI YHEPTUH;

c(hOpMUPOBAHHOCTh YMEHUH COONIOAATH MPaBUJIa MOJB30BAHUS XUMHUYECKON MOCYAOH U
1abopaTOPHBIM 000PYIOBAHKMEM, a TAK)KE MPpaBHUJia 0OPAIEHUS C BEIIECTBAMHA B COOTBETCTBHUU C
WHCTPYKIIUSMU IO BBITIOTHEHUIO JIAOOPATOPHBIX XUMUYECKUX OTBITOB;

c(OpMUPOBAHHOCTh YMEHUH TJIAHUPOBATH U BBIMOIHATh XHUMHUYECKUNH IKCIEPUMEHT
(paznmoxeHue NEpoOKcHIa BOJOPOAA B NPUCYTCTBHM KaTallM3aTopa, OMpEIENIEHuE CpeJbl
pPacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3iINYHbIX (aKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIMU, peaklud HMOHHOTO OOMEHa, KAa4eCTBEHHBIE pEeaklUud Ha
cynb(ar-, kKapOoHAT- U XJIOPUI-aHUOHBI, HA KATUOH aMMOHHS, PEIICHUE SKCIIEPUMEHTATBLHBIX
3agau o TtemMam «Metamnel»y u «Hemeramibl») B COOTBETCTBMM C TpaBUJIAMH TEXHHUKHU
06e30macHOCTH TP OOpAIICHUH C BEIIECTBAMH U J1a00OpaTOPHBIM 000pYyI0BaHUEM, MPEACTABIATh
pe3ynbTaThl XUMHUYECKOTO JKCIEPUMEHTa B (OpMe 3amlucH ypaBHEHUH COOTBETCTBYIOIIUX
peakiuii 1 GopMyIHPOBATH BBIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;



c(OpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyl0 M3 pa3HbIX HCTOYHUKOB (CpEeACTBAa MacCOBOM KOMMyHHKauuu, HHTepHeT u
JPYTHX);

c(OpMUPOBAHHOCTh YMEHHUI COOIOaTh MpaBUiIa HKOJIOTMYECKU IIeJ1ecO00pa3HOro
MOBE/ICHUA B OBITY M TPYIOBOM [EATENBHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS U
OKpYKarolllel NPUPOJHON CpPEelbl, OCO3HABATh OMACHOCTh BO3JECHCTBUS HA YKUBBIE OPraHU3MbI
OmpeeIEHHBIX BEIIECTB, MOHUMAasi cMbIc mokasarens [1JIK, moscHAT, Ha mpuMepax CrocoOb
YMEHBLIEHUS U MIPEAOTBPALICHUS X BPEIHOIO BO3/ICMCTBUS HA OPraHU3M YEJI0BEKa;

JUIsi 00y4YarolMXCsl ¢ OrPaHUYCHHBIMU BO3MOXHOCTSIMU 37I0POBBSI: YMEHUE MPUMEHSThH
3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUISL  CIICTIBIX W CJIA0OBUAAIIMX OOYYAIOIIUXCS: YMEHHE WCIONb30BaTh pPelbeHO-
TOYEYHYIO cuctemMy obo3Hauenwuii JI. bpaiins nns 3anucu xumMudeckux GopmyiL.



TEMATHYECKOE INTAHUPOBAHHE
10 KJIACC

KoauuyecTBO 4acoB

N HaumeHoBaHue pa3/iesioB U TeM Ipakruyeckue/  IJIEKTpPoHHbIE (HH(ppOBHIE)
°n/m KounTpoabHubie
IporpaMmmsl Bcero ﬂaﬁopaTopHHe OﬁpaSOBaTe.}ILHLIe pecypchl
padoThI
padoTshI
Pa3nen 1. TeopeTnueckue 0OCHOBBI OPraHMYeCKO XUMUM
[Tpeamer opraHUYeCKON XUMHH. https://academy-
1.1 Teopust cTpoeHUsI OPraHMYECKUX 3 0 1 content.apkpro.ru/lesson/a9f3d191-
coenuHeHuit A. M. Bytieposa Hele-4e24-ac02-efb16fa49f6a
Hroro mo pazueny 3
Pa3znea 2. YrieBoaopoabl
[IpenenbHbBIE YIIEBOAOPOIBI — https://academy-
2.1 ATKAHLL 2 0 0 content.apkpro.ru/lesson/258ddc06-
ec23-473c-b3d7-ed82fcaddd02
HenpenenbHbie yraeBogopoabl: htips:/academy-
2.2 ATKEHbL, ATKA/ICHbL, ATKHHI ' 6 0 2 content.apkpro.ru/lesson/4038171e-
’ ’ 4158-4bd1-ae98-18dc1cfb9399
https://academy-
2.3 ApoMaTHUYECKHE YTIIEBOIOPOIbI 2 0 0 content.apkpro.ru/lesson/d86d7d00-
d5b4-491d-aded-c3ddal9feef4
2.4 Hpupozabie ucTourmKu 3 1 0 https://lesson.edu.ru/04/10
YTJIEBOJOPOAOB M UX TIepepadoTKa
Hroro no pazneny 13
Pasznea 3. Kucaopoaconepskamue oprannyeckue coeIuHeHust
https://academy-
3.1 Cruptel. DeHon 3 0 1 content.apkpro.ru/lesson/5439c18b-
7440-4b6f-bf84-c04fad71694f
3.2 Anpaerunsl. KapOOHOBBIE KUCTOTHI. 7 0 4 https://academy-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90

3.3

CnoxHbIe 3(OUpBI

Vri1eBoabl

Uroro no pazgeny

13

Pasznen 4. A30Tc0uepmamne OpPraHun4eCKue COCINHCHU A

4.1

AMUHBI. AMUHOKHUCIIOTEL. benku

Hroro no pasaceiny

Paspnen S. BeicOKOMOJIEKYISIpHBIE COCAUHEHUS

5.1

‘ [Imactmaccel. Kayuyku. Bosmokna

Hroro no pasaceiny

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME

3

34

content.apkpro.ru/lesson/8664b319-
0ba3-4945-b076-ch7ae5858b90

https://academy-

content.apkpro.ru/lesson/709ce43a-
deb6-4281-963b-01d2e212d4d0

https://academy-
content.apkpro.ru/lesson/0c608a59-
4c69-4481-839e-9205f201b73e

https://lesson.edu.ru/04/10



https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10

11 KJIACC

KounuectBo yacos JJIeKTPOHHBIE
HaumeHoBaHue pa3iesioB H TeM Ipakruuyeckue/  (MGpoBbIE)
Ne i/ KoHTpoJbHbIe
NnporpaMmmbl Bceero ﬂaﬁopaTop]{He 05pa3OBaTeJIbHLIe
padoTshI
padoThsI pecypchl
Pa3nen 1. Teopernueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuii 3akoH
1.1 u Ileproguueckas CHCTEMa XMMHUYECKHX 3 0 0 https://lesson.edu.ru/04/10
anemeHToB JI. 1. Menaeneena
1.2 XUMHUECKUE PEAKIIHH 6 1 3 https://lesson.edu.ru/04/10
1.3 Crpoenne semectrsa. Muoroodpasue 4 0 0 https://lesson.edu.ru/04/10
BEILIECTB
HWtoro 1o pazaeny 13 https://lesson.edu.ru/04/10
Pa3nen 2. Heoprannueckas xummusi
2.1 Meramsl 6 0 2 https://lesson.edu.ru/04/10
2.2 Hemeramnsl 9 1 1 https://lesson.edu.ru/04/10
2.3 CBA3H HEOPTAHWUECKHX 1 OPrAHMYECKHX 2 0 0 https://lesson.edu.ru/04/10
BEILIECTB
HUroro mo pazneny 17 https://lesson.edu.ru/04/10
Pa3zngen 3. Xumus u :Ku3HbL
3.1 \ XUMUS U )KU3Hb 4 1 0 https://lesson.edu.ru/04/10
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 3 6



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

ITOYPOYHOE IIVTIAHUPOBAHUE

10 KIIACC
KoanuectBo yacoB
Ne IpakTuueckune/ /[ara JIeKTPOHHBbIE HU(PPOBHIE
n/n Tewa ypoka Bcero Kontponuere nz?ﬁopaToprle u3ydeHusi o0pa3oBaTe/IbHbIE pecypchl
padoThI
padoThbI
[Ipeamer oprannveckoit https://academy-

1 XUMUH, €€ BOSHUKHOBEHUE, 1 0 0 content.apkpro.ru/lesson/a9f3d191-
pa3sBUTHE U 3HAYCHHE Sele-4e24-ac02-efb16fa49f6a
Teopus crpoeHus
OPraHUYECKUX COCTUHEHUI
A. M. bytneposa, eé https://academy-

2 OCHOBHBIE TTOJIOKEHHS 1 0 1 content.apkpro.ru/lesson/c935a58c-
JlaGopatopHas padota Nel ab0e-4c59-9dcf-20517ae4b52¢e
«M3roroBiienne moaenein
MOJIEKYJ YTIIEBOJIOPOAOB)

IIpencrasienue o
KJaccuukanuu
OpPraHUYeCKUX BEIICCTB. https://academy-

3 Howmenknatypa 1 0 0 content.apkpro.ru/lesson/726ee099-
(cucTemaTtuueckas) u e1a9-410f-b8be-b4ch589aeadl
TPUBHUAJIbHBIE HA3BAHUS
OpPTraHUYECKUX BEIECTB
AJKaHBI: COCTaB U CTPOCHUE https://academy-

4 roMOITOrITIecKH A ’ 1 0 0 content.apkpro.ru/lesson/258ddc06-

ec23-473c-b3d7-ed82fcaddd02
MertaH u 3TaH — https://academy-

5 NPOCTEHIITHIE TPEICTABUTEIH 1 0 0 content.apkpro.ru/lesson/258ddc06-
AIKaHOB ec23-473c-b3d7-ed82fcaddd02
AJIKEHBI: COCTaB U CTPOEHHUE hitps://academy-

6 . ’ 1 0 0 content.apkpro.ru/lesson/4038171e-
CBOMCTBA

4158-4bd1-ae98-18dc1cfb9399



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399

OTUJIEH U IPONUJIEH —

7 HPOCTEHIITIE TPEICTABUTEIH https://lesson.edu.ru/04/10
AJIKEHOB
[Tpaktuyeckas pabora Ne 1. https://academy-

8 «[Tony4enue sTHIICHA U content.apkpro.ru/lesson/53cd2379-
U3YyU4CHHE €TI0 CBONCTBY 2a45-43b1-9f67-7ebcdaf03ce0
Ankanuensl. byraguen-1,3 u

9 meTnIOyTaen-1,3. https://lesson.edu.ru/04/10
[TomryueHue CHHTETUYECKOTO
KaydyKa U Pe3HHBI
AJIKMHBI: COCTaB U
O0COOCHHOCTH CTPOCHUS,

10 TOMOJIOTUYECKHUI PsiI. https://lesson.edu.ru/04/10
AneTuiaeH — npocTenmii
NPEJCTaBUTENb AIKHHOB
Borurcnenus o ypaBHEHHUIO https://academy-

11 XIMITIECKOf peaKiyn content.apkpro.ru/lesson/7dada027-

8448-418f-b416-fbaledd4ab6d
ApeHbl: 6EH30J1 U TOTYOJT https://academy-
12 Toxcnq‘Hocn, ADCHOB ' content.apkpro.ru/lesson/d86d7d00-
P d5h4-491d-aded-c3ddal9feef4
['eneTnueckas cBA3b

13 YIJICBOZIOPOJIOB, https://lesson.edu.ru/04/10
MPUHAJISKAIINX K
pa3IMYHBIM KJIaccam
[IpupoHbIE NCTOYHHUKHN
YTIIEBOJAOPOAOB: IIPUPOAHBIN

14 ra3 U MOMyTHbIe He(TIHBIC https://lesson.edu.ru/04/10
ra3bl, He()Th U MPOAYKTHI €€
nepepadoTKu
IIpupoaHbIE HICTOYHUKHI

15 YTJIEBOAOPOAOB: PUPOIHBIH https://lesson.edu.ru/04/10

ra3 ¥ NonyTHble HeTIHbIE



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://academy-content.apkpro.ru/lesson/53cd2379-2a45-43b1-9f67-7ebcdaf03ce0
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/7dada027-8448-418f-b416-fba1edd4ab6d
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

ra3bl, HeQTh U MPOTYKTHI €&
nepepadoTKu

KonTtponsHas pabora o

16 18.01 https://lesson.edu.ru/04/10

pazzeny «YTIeBOOPOIbI»
[IpenenvHBIC OHOATOMHBIE
CHHMPTHI: METAHOJ M 3TAHOJI. https://academy-

17 BomopoaHas cBsi3b. content.apkpro.ru/lesson/5439c18b-
Jlaboparopnas pabota Ne2 7440-4b6f-bf84-c04fad71694f
«CBoliCTBa CIUPTOBY
MHOroaTOMHBIE CIIUPTHI:

STHJICHTJINKOJIb U TJIULICPHH. )
JlaboparopHas paboTa NI?)_B hitps://academy-
18 «PaCTBOpEHUE TIHIEPHHA B content.apkpro.ru/lesson/461aa9c8-
c0ef-4827-a8e5-d12a0bedc826
BOJIC M PEAKIIHS €ro Ha
TUIPOKCHUT MEITH
DeHOII: CTPOCHUE MOJICKYJIBI, https://academy-

19 bu3nUecKre 1 XUMHUCCKHUE content.apkpro.ru/lesson/649883b8-
CBOMCTBA, IPUMEHEHUE 7c5f-4116-896e-10a2278b08f1
Anpreruasl: GopMalbICTHI U
i

20 «KangTBgHHngeaKum; content.apkpro.ru/lesson/8664b319-

0ba3-4945-b076-cb7ae5858b90
QJIBJICTUIIOBY
OHOOCHOBHBIE MTPE/ICIIbHBIC https://academy-

21 KapOOHOBBIE KUCIIOTHI: content.apkpro.ru/lesson/b4feaa04-
MypaBbUHAs U YKCYCHAsI 3438-4b57-a3ec-ba0fofe63c0d
[MpakTtuyeckas pabora Ne 2. https://academy-

22 «CBolicTBa pacTBOpa content.apkpro.ru/lesson/9834d408-
YKCYCHOM KHCIIOTBI» 386d-444a-8de3-7efba8b98cdb
CreapuHOBas U OJICMHOBAS

23 KHUCIIOTHI, KaK PeCTaBUTENN https://lesson.edu.ru/04/10

BBICHINX Kap6OHOBLIX KHUCJIOT



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10

Mp11a KaK COJIM BBICHIHX

24 KapOOHOBBIX KHCJIOT, UX https://lesson.edu.ru/04/10
MOIOIIleE NEUCTBUE
CrnoxHbIe 3(DUPBI KaK ) !

MIPOU3BOTHBIC KAPOOHOBBIX hitps://academy

25 creiior. THAPOIMS CIONKHELX content.apkpro.ru/lesson/71ac43f2-
>bitpo AP a0d4-4945-a0eb-1e59cd5f4dof
XKupsbr: ruaposus, https://academy-

26 npUMEHEHHE, OHOIOTHYECKas content.apkpro.ru/lesson/71ac43f2-
POJIb JKUPOB a0d4-4945-a0eb-1e59cd5f4dof
z}:g:;;;;;; OI/(I:;aBB’amHeﬁmHe https://academy-

27 e CTaBI/ITeLJIII/I'.I‘JIIOKOSa content.apkpro.ru/lesson/709ce43a-
qfl; yIIl(TO% caxabosa ’ deb6-4281-963b-01d2e212d4d0

28 Egzggggb?elfgjfiﬁﬁ KaK https://lesson.edu.ru/04/10
KonTponbHas padoTa 1mo

29 E ?{3 If:}fgpomoﬂepmmm 3.05 https://lesson.edu.ru/04/10
OpPTaHWYECKUE COCTUHEHUS
AMI/IHI)II MCTHUJIAaMHUH N httpS://academy-

30 J— content.apkpro.ru/lesson/0c608a59-

4c69-4481-839e-9205f201b73e
AMHHOKHCIIOTHI KaK
amdoTepHbIe OpraHnYecKue https://academy-

31 COEIUHEHHUS, UX content.apkpro.ru/lesson/c2f2f3d7-
OMOJIOTHYECKOE 3HAUYEHHE. 43d1-4873-ace0-78eca6009628
IlenTraer
Benku kak npupoaHbIe https://academy-

32 BBICOKOMOJIEKYJISIPHBIE content.apkpro.ru/lesson/c2f2f3d7-
COCITMHEHHS 43d1-4873-ace0-78eca6009628

33 OCHOBHBIC OHATHA XMMHH https://lesson.edu.ru/04/10

BBICOKOMOIJICKYJIAPHBIX



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
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https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
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https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
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https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
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https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10

coeguHeHui. [1macTMacchl,
Kay4yKH, BOJIOKHA

Hrorosast KOHTpoOJIbHASA
34 paboTa 1o Kypcy
OPraHU4eCKOW XUMHUHU

OBIIEE KOJIMYECTBO YACOB
I10 ITPOTPAMME

34

4.06

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10

11 KJIACC

Ne
n/n

Tema ypoka

KoauuyecTBO 4acoB

KonTposbHbie

Bcero
padoThI

Ipakruueckue/
J1abopaTopHbIEe
padoThI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbIE

pecypchl

XUMHUYECKUH 3J1€MEHT. ATOM.
DeKTpoHHas! KOH(DUTYpALUsl aTOMOB

[Tepuonnueckuii 3aKOH U
[lepuonnueckas cucteMa XMMHUYECKUX
anemeHToB 1. . Meneneena, ux
CBSI3b C COBPEMEHHOM Teopue
CTPOEHHUS ATOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOWCTB
XUMHUYECKHUX DJIEMEHTOB M MX
COCJIMHEHHH 1O TPYIIaM U MEPUOIaM.
3HaYCHHE MMEPUOANIECCKOTO 3aKOHA U
CHUCTEMBI XUMHUYECKUX 3jieMeHTOB [[. 1.
MenzeneeBa B pa3BUTHH HAYKH

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

Crpoenue BeniecTBa. XUMHUYECKas
CBSI3b, €€ BUBI.

[ToHsrTHE O IUCTIEPCHBIX CUCTEMAX.
HcTuHHBIE M KOJUIOMAHBIE PACTBOPBI.
MaccoBas 10151 BEIleCTBa B pacTBOpE

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHMYECKUX COEAUHEHUH.
I'enernyeckas CBs3b HEOPraHMYECKHUX
BEIIECTB, PA3JIMYHbIX KJIACCOB

Knaccudukanmsi XuMUuecKux peakiuii
B HEOPTaHUYECKOW U OPraHUYECKOU
XUMHUHU. 3aKOH COXPAHEHUS MACCHI
BEILIECTB; 3aKOH COXPAHEHUS U
MPEBPAIICHHS YHEPTUHU TIPH

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

XUMHYCCKUX pCaKIUAX

10

11

12

Ckopocts peakiuu. O6paTumbie
peakuuu. XMMHUYECKOE PABHOBECHE

[TpakTuyeckas pabora Ne 1 «Bnusnue
pa3nuyHbIX (PAKTOPOB HA CKOPOCTh
XMMHYECKON PEAKIIUN»

DIEKTPOTUTHYCCKAS THUCCOIMAITHUS.
Peakiuu nOHHOTO OOMEHa.
Jlaboparopuas pabota Ne 1
«[IpoBeaeHne peakiuii HOHHOTO
oOMeHay.

[TonsATHE O BOXOPOIHOM IOKA3aTele
(pH) pactBopa. I'maponus
OpPTaHUYECKUX U HEOPTaHHMYECKUX
Bemiect. JlaboparopHas padota Ne 2
«OmnpeneneHue cpeasl paCTBOPOB
BEIIECTB C MOMOIIBI0 YHHUBEPCATHLHOTO
WHIAKATOPAY.
OKHCINTENHEHO-BOCCTAHOBUTEIHHBIE
peakmmn. [TousTHE 00 2MEKTpOIN3E
pacIiiaBoB ¥ pacTBOPOB COJIeH

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

13

14

KonTponbHas pabota no pazaeny
«Teopernueckre OCHOBBI XUMHUU»

MeTtannsl, UX IOJIOKSHHUE B
[lepuonnueckoii cucTeMe XUMHUYECKHUX
anemenToB 1. . Menjeneesa u
O0COOCHHOCTH CTPOCHHUS aTOMOB.
OO6mwme guznueckre CBOMCTBA
METaJIJI0B

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

15

CrutaBbl METAJIOB.
DAEKTPOXUMHUECKUN Psifl
HanpsHKeHUH METalJIoB

https://lesson.edu.ru/04/10

16

XHUMHUYECKUE CBOMCTBA BAXKHEUIIINX

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

17

18

METaJUIOB (HATPUH, KaTui, KaabIlui,
MarHui) U UX COeUHEHUN

XHUMHYECKHE CBOMCTBA IIMHKA, JKeJIe3a,
ATIOMHUHHUS U UX COEMHEHUH.
Jlaboparopuas pabora Ne 3
«ITonyuenune u ampoTepHbIC CBOMCTBA
THIPOKCH/IA AITFOMUHHS

XUMHUYECKUE CBOMCTBA XpoMa, MEAU U
HUX COEIUHEHNN

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

19

[Ipaktuueckas pabora Ne 2. "Pemienue
AKCIICPUMEHTAIIbHBIX 33724 110 TEME
«Mertamib»"

https://lesson.edu.ru/04/10

20

21

22

Hemeramiel, ux nmonoxeHue B
[Tepuoanueckoii cucTeMe XUMHUYECKHUX
anemenToB . 1. MenneneeBa u
0COOEHHOCTH CTPOCHHSI aTOMOB

dusnueckue CBOMCTBa HEMETAILIOB.
AnoTponusi HEMETAUIOB (Ha IpUMEpE
KHCIopo/a, cepsl, hocdopa u
yriiepoa)

XUMHYeCcKHe CBOMCTBA TaJIOTEHOB,
Cepbl U UX COSIMHEHH

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

23

24

XUMHYECKHE CBOMCTBA a30Ta,
dbocodpa 1 UX COETUHEHUH.
XHUMHUYECKUE CBOMCTBA YTIIEpOa,
KPEMHHUS ¥ UX COETMHEHUI

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

25

26

[IpumeHeHne BaXHEUIINX HEMETAIIIIOB
U UX COeOUHEHUU

O00011IeHE U CUCTEMATH3AIUA
3HaHu# 1o TeMe «Hemeramaby.
Brruncnenus mo ypaBHEHUSIM
XUMHYECKUX PEAKIUU U

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

TEPMOXUMHNYCCKUC paC‘léTbI

27

[TpakTrueckas padota Ne 3. «Pemenue
AKCIEPUMEHTAIIbHBIX 337124 110 TEME
"Hemerannsl"»

https://lesson.edu.ru/04/10

28

29

30

KontposbHas paboTa mo temam
«Metamey U «Hemetamin

Heopranuueckue u opranuyeckue
kucioTsl. Heoprannyeckue u
OpPraHUYECKHUE OCHOBAHUS

AmdoTepHbIe HEOPTaHUYECKUE U
OpraHUYEeCKUE COCAUHECHUS.
['eneTnyeckas CBsI3b HEOPraHUYECKUX
U OpPraHUYEeCKUX BELIECTB

https://lesson.edu.ru/04/10

https://lesson.edu.ru/04/10

31

POJII) XUMHUHU B O6€CH€‘-I€HI/II/I
9KOJIOTMYECKOM, SHEPreTHIECKON 1
MUIIEBON OE30MaCHOCTH, PA3BUTHH
M€TUITMHBI

https://lesson.edu.ru/04/10

32

IIpencraBnenus o0 0OIMUX HAYYHBIX
MPHUHITUIAX TIPOMBIIUIEHHOTO
MOJTyYEeHHUs] B)KHEHIIINX BELIECTB

https://lesson.edu.ru/04/10

33

UYenosek B MUpe BEILIECTB U
MaTepraioB. XUMHS U 3[I0POBbE
yeJoBeKa

https://lesson.edu.ru/04/10

34

Wrorosas koHTpoJsIbHAs paboTa.

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

34

https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

HOPMBbI U KPUTEPUU OLIEHNBAHUA

Pesynprathl 00y4eHHsT XMMHHU JOJDKHBI COOTBETCTBOBATh OOLIMM 3ajadyaM IpeAMeTa H
TpeOOBAHUAM K €r0 YCBOEHHUIO.
Pesynprarel 0OyueHHMs OLIGHMBAIOTCS MO mATHOAUTbHOM cucreme. llpm  omeHke
YUUTBIBAIOTCS CIIEYIOIME KaueCTBEHHbIE IOKAa3aTeIl OTBETOB!

e r1inyOuHA (COOTBETCTBHE M3YUYEHHBIM TEOPETHUECKUM 0000IECHUIM);

® OCO3HAaHHOCTH (COOTBETCTBHE TpeOyeMbIM B MpOrpaMMe YMEHHSIM MPHUMEHSTh

MOJYYEHHYIO0 HH(OPMAIIHIO);

® TI0JHOTA (COOTBETCTBHUE 0OBbEMY ITPOrpaMMbl M HHPOPMAIIMK YICOHHKA).
IIpy oueHKe y4YUTBHIBAIOTCS YHCIO M  Xapakrep OWMOOK (CYIIECTBEHHbIE WU
HECYIIIECTBEHHBIE).
CymecTBeHHble OHIMOKM CBSI3aHbl C HEJOCTAaTOYHOH TINIyOMHOM M OCO3HAHHOCTBIO
oTBeTa (HAaNmpUMep, YYEHUK HEMPAaBUIBHO YyKa3aJl OCHOBHBbIE NPU3HAKU TOHITHH,
SBJICHUH, XapakTepHble CBOWCTBA BEUIECTB, HENPAaBUIBHO C(HOPMYIUpPOBAT  3aKOH,
OpaBWiIO © T.OI. WIA YYEHHK HE CMOT NPUMEHHUTh TEOPETHYECKHE 3HAHHS IS
OOBSICHEHUSI M IpeJCKa3aHMs SBJICHHUM, YCTaHOBJIEHUS NPUYMHHO-CIEICTBEHHBIX CBS3EH,
CPaBHEHHUS U KJIaCCU(PUKALMU SBJICHUM U T. I1.).
HecymecTBeHHble OMMOKU ONPEIEISIOTCS HENOJIHOTOM OTBeTa (HampuMep, YIyIEeHUe U3
BUJIa KaKOro-IH0O HexXapaKkTepHOro (pakra mMpW ONMMCAHWU BEIIecTBa, mporecca). K HuM
MOYKHO OTHECTU OIOBOPKH, OIHUCKH, JONYLICHHbIE [0 HEBHUMATEIBHOCTU (HampuMep, Ha
IBa u OoJiee ypaBHEHHs peakIUii B IOJHOM HMOHHOM BHJE JOMYIIeHa OJHA OmHOKa B
0003HAUYCHUH 3apsi/ia HOHA).
Pesynbrarel 0OyueHHs] TpPOBEPSIOTCS B TPOLECCE YCTHBIX M MUCHMEHHBIX OTBETOB
yJaluxcs, a TakXKe IIPU BBIIOJIHEHUH UMU XUMHUYECKOI'0 HKCIIEPUMEHTA.

Ouenka 3KCIepUMEHTAJIbLHBIX YMEHHIA.

OrneHka CTaBUTCS HA OCHOBAaHWM HAOJIOJCHUS 33 YYaIlUMHUCA W THCHBMEHHOTO OTYeTa 3a
paborty.

OTMeTKa «5»:

- paboTa BBIMOJHEHA MOJHOCTHIO M TPABUIBHO, CACNaHbl MpaBUJIbHBIE HAOMIOJEHUS U
BBIBOJEL;

- DKCHEPUMEHT OCYIIECTBIICH IO MJIaHy C YY€TOM TEeXHHUKH O€30MacHOCTH W TIPABHUI PabOTHI
C BEILlECTBaMU U 000pYyI0BaHUEM;

- TPOSBIEHBI OPTraHU3AIMOHHO - TPYJIOBBIE YMEHHUS, MOJICPKUBAIOTCA YHCTOTa pabodero
MeCTa | MOPSJIOK (Ha CTOJIE, SKOHOMHO HCIONB3YIOTCS PEAKTHBEI).

OTtmeTKka «4».

- paboTa BBIOJHEHA MPABUIBHO, CICTaHBI MTPABWIbHBIE HAOIIOJCHHUS W BBIBOJIBI, HO IPHU
9TOM JIKCHEPUMEHT MPOBEACH HE MOJHOCTHIO MU JIOMYIIEHB HECYIIECTBEHHBIE OIMIMOKU B
paboTe ¢ BelecTBaMu U 000pyJ0BaHUEM.

Otmerka «3»:

- paboTa BHIMOJIHEHA MTPABMIIBHO HE MEHEE YeM HAIOJIOBUHY WUIH JOIYIIEeHA CYIICCTBCHHAS
omuOKa B XOJie IKCIEPUMEHTa B OOBSICHEHHH, B OpOpMIIEHUU pabOThl, B COOIIOJICHUU
MPaBWJI TEXHUKHA OE30MacHOCTH Ha paboTe ¢ BEIIeCTBAMU M OOOpYyIOBaHUEM, KOTOpas
HCIIPABIIAETCS IO TPEOOBAHUIO YUUTEIIS.

OTtmerka «2»:

- JomymieHbl naBe (W Oojiee) CYIIECTBEHHBIE OIMMOKM B XOJ€: OKCIEPUMEHTa, B
o0BsicHEeHNH, B opopMIIEHUU pabOThI, B COONIOJICHUU MPaBUI TEXHUKU 0€3 OMacHOCTH MPHU
paboTe ¢ BemecTBaMu M 000pPYJIOBaHUEM, KOTOPBIC YYAIIUHCS HE MOXKET HCIPABUTH JaxKe
10 TPeOOBAHUIO YUUTES,



- paboTa He BBINOJIHEHA, Yy yYalllerocsi OTCYTCTBYET SKCIIEPUMEHTAIbHBIEC YMECHUS.

OueHka yMeHH# pemiaTh IKCIEPUMEHTAIBHBIE 32/1a4H

Ommemka «3».

IUTAH PEIICHUs COCTaBJICH MPABWIBHO; MPAaBUIBHO OCYIIECTBICH MOAOOP XHMHUYECKUX
PEaKTHBOB M 000PYAOBAHUS; TAHO MOJHOE OOBSICHEHNE U CCIIaHbl BHIBOJIBI.

Ommemka «4x»:

IJIaH PEIICHUS COCTAaBJCH NPABWIBHO, IMPABUIBLHO OCYIIECTBICH IOJ00D XHMHYECKHX
PEaKTUBOB U 00OPYJAOBAHMSI, IIPU STOM JIOMYIICHO HE 00Jiee IBYX HECYIIECTBEHHBIX OMIMOOK
B OOBSICHEHHUH U BBHIBOJAX.

Ommemka «3»:

IJIaH PEHICHUs COCTABJICH IPaBUJIBLHO; MPABWJIBHO OCYIIECTBICH MMOAOOD XUMHYECKHUX
PCaKTUBOB ¥ OOOPYIOBAaHHS, HO JIOMYIICHA CYIIECTBEHHAs OIMOKAa B OOBSICHCHUU W
BBIBOJIAX.

Ommemka «2x»:

JomnyIieHbl 1Be (i Oolee) CyllecTBEHHbIE OIMMOKM B IUIaHE pEUIeHHs, B Moadope
XUMHUYECKHX PEAKTHBOB U 000pYIOBaHUs, B OOBSICHCHUH U BBIBOJIAX.

Ouenka TeopeTHYeCKMX 3HAHUI

Ommemka «3».

OTBET MOJHBIM U TPaBWIbHBI Ha OCHOBAaHWUU HM3YUYCHHBIX TEOPHH; MaTepuall U3JI0KECH B
ONPENEICHHON  JIOTUYECKOM  IOCIIEOBATEIbHOCTH, JIMTEPATYPHBIM  SI3BIKOM;  OTBET
CaMOCTOSTCIbHBIN.

Ommemra «4»:

OTBET TOJIHBIA W MPaBUJIbHBIA HAa OCHOBAaHUU W3YYEHHBIX TEOPHH; MaTrepuan U3JI0XKEH B
ONPENIETIECHHON JIOTUUECKOW IOCIEeN0BATENbHOCTH, MPU ATOM JOMYLIECHBI

JIBE-TPH HECYIIECTBEHHBIE OMUOKH, UCTIPABIICHHBIE TIO TPEOOBAHUIO YUUTEIIS.

Ommemka «3».

OTBET TOJIHBIA, HO TPH ITOM JIOMYIIIEHA CYIIECTBEHHAs] OMMUOKA WM OTBET HEMOJIHBIN,
HECBSI3HBIN.

Ommemka «2x»:

MpH OTBETE OOHAPY)KEHO HEMOHMMAaHHME YYallUMCS OCHOBHOTO COJEpXKaHUs Y4eOHOTO
Marepuaia WIM JIONYIICHBl CYIIECTBEHHBIC OIIMOKH, KOTOpPHIE Yy4YalluWCs HE MOXKET
WCIIPaBUTh TMPU HABOJSILIHUX BOIPOCAX YUUTEINS.

Ounenka yMeHH# pemiaTh IKCIEPUMEHTAIBHBIE 32/1a4H

Ommemka «5»:

IJIaH PEIIeHUs] COCTaBJCH MPaBWIbHO; MPABUIBLHO OCYIIECTBIEH MOAOOP XHUMHYECKHUX
PEaKTHBOB M 000PYAOBaHUS; TAHO MOJTHOE OOBSICHEHNE U CCIIaHbI BHIBOJIBI.

Ommemra «4»:

IJIaH PEIICHUS COCTaBJEH TPABWIHHO, MPABUIBHO OCYIIECTBICH IMOJ00D XHMHYECKUX
PEaKTUBOB U 00OPYJAOBAHMSI, IPH STOM JIOMYIICHO HE 0oJiee IBYX HECYIIECTBEHHBIX OMIMOOK
B O0OBSCHEHUHN U BBIBOIAX.

Ommemka «3».:

MJaH PEIICHUs] COCTAaBJEH NPABWIHHO, MPABWIBHO OCYIIECTBICH MOJ00p XUMHUUYECKHUX
pPEaKTUBOB M O0OOpPYAOBaHHWs, HO [OMYIICHA CYIIECTBEHHas OMMOKa B OOBSCHEHUH U
BBIBOJIAX.

Ommemka «2x»:

nomymieHbl ABe (M 0oJsiee) CyIIeCTBEHHbIE OIMMOKK B IUIaHE peHIeHUs, B Moa0o0pe
XUMHUYECKHX PEaKTHBOB U 000py/I0OBaHUs, B OOBSICHEHUH U BBIBOJIAX.




OneHka NMCbMEHHBIX KOHTPOJIBHBIX PadoT

Ommemra «3».

OTBET IOJIHBIN U MPABUIIbHBIN, BO3MOKHA HECYIIIECTBEHHAS OIIHOKA.

Ommemra «4»:

OTBET HEMOJHBIA WM JIOMYIICHO He 0oJiee IBYX HECYIIECTBEHHBIX OIUOOK.
Ommemka «3».

paboTa BBHITIOJTHEHA HE MEHEEe YeM HAIOJIOBHHY, JOMYIIEHA OJHA CYIIECTBECHHAs OIMIMOKA U
JIBE-TPH HECYIIIECTBEHHBIC.

Ommemka «2x»:

paboTa BBIITOJTHEHA MEHEE YeM HAITOJIOBUHY MJIH COJICPKUT HECKOIBKO CYIECTBEHHBIX
OIIHOOK.

Ounenka TecTOBBIX padoT

TecThl, coCTOSIIUE U3 TATH BOIIPOCOB MOYKHO HCITOJIB30BATh MOCIIE U3YUEHUS KaXK 00
Matepuaia (ypoka).

[Tpu olleHUBaHUM UCTIONB3YETCS CIEAYIOIasl IIKaa:

JUISL TECTA U3 5 BOIIPOCOB

* HET OIIMOOK — OLEHKA «5»;

* 0JIHA OIIMOKA — ONEHKA «4»;

* IBE€ OIIMOKH — OLEHKA «3»;

* TPU OIIMOKH — OLEHKA «2».

TecToBasi pabora

IlIxajia oneHMBAHNUS TECTA

OT1meTKa Kpurepun oueHnBanus
«5» e yueHUK BbINOJHUI BepHO 90-100% Bcelt paboThI;
«“@» ® y4YeHUK BbINOJHUI BepHO 70 - 89% Bcelt paboThI;
«3» ® y4YeHMK BBINOJIHMUI BepHO 50 -69 % Bceil paboTsI;
«@2» ® YUYEHUK BBINOJHWI BepHO MeHee 50% Bcelt paboThl;

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBS3ATEJILHBIE YUEBHBIE MATEPUAJIBI 1151 YAEHUKA

Xumus, 10 xknacce/ I'abpuensn O.C., OctpoymoB U.I'., Cragkos C.A., AkiioHepHOe
obmectBo «M3marenscTBo «lIpocremenne», 2021 r
Xumws, 11 xkmace/ I'abpuensia O.C., Octpoymos N.I'., CnagkoB C.A., AKITMOHEPHOE
obmectBo «M3natennpcTBO «IIpocBemenue»,2021r.

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA
Xumus(0a3zoBslitypoBeHb). Peanuzanus o0pa3oBaHus: METOIUUYECKOE TOCOOUE TS YUUTEIs
/ KaBepuna A. A., [Tnuyruna I'.B.; nox pea.I'. B. Ilnuyrunoii. M. : ®I'BHY «MHCcTUTYT

cTpaTeruu pa3BuTHs oopasosanus PAOy», 2022 81 c.:ui.




HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://edsoo.ru/rabochie-programm



