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HOACHUTEJBHASA 3AIIUCKA

[IporpaMmMa 1o XWMHM Ha YpPOBHE CpeaHero o6Iero oOpa3oBaHUs
pa3paboTana Ha ocHoBe (DejnepanbHOro 3akoHa OT 29.12.2012 Ne 273-®3 «0O6
obpazoBannu B Pocculickoit @enepanuny», TpeOOBaHUM K pe3ybTaTaM OCBOCHHS
GenepanpHON 00pa3oBaTeNbHOM MpOrpaMMEI CpeaHero oOIero oOpa3oBaHUs
(®OIT COO), mpencraBieHHBIX B  DemepalbHOM  TOCYIapCTBEHHOM
obpazoBarensHoM cranmapre COO, c¢ yu€rom Konumenuuu mpenogaBaHus
yuebHOro mpeamera «XUMHUS» B 00pa3zoBaTeNbHBIX OpraHu3anusx Poccuiickoit
Qenepanyy, peaqu3ylOIUX OCHOBHBIE OO0pa3oBaTelbHBIE IIPOrpaMMBbI, U
OCHOBHBIX ToNOXeHUH «CTparerun pa3BUTHsS BocmuTaHus B Poccuiickoit
Qeneparu Ha nepuoxn a0 2025 roma» (Pacmopspkenue [IpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOByY MOAXO0NOB K pa3pabOTKe MporpamMMbl MO XUMHUHU, K OINpPEHEICHUIO
o01me# ctpareruu o0yUeHHUs, BOCIIUTAHUSA U PA3BUTHS O0YUaAIONIUXCS CpelCTBaMU
yaeOHOro mpenMera «Xumus» miist 10—11 xmaccoB Ha 6a30BOM YPOBHE COCTABUIIH
koHrentyaitbHble monoxeHus ®I'OC COO o B3auM00OOYCIIOBIEHHOCTH LEJeH,
COlep)KaHus, pe3yJNbTaToB OOydeHUs MU TpeOOBaHUU K YPOBHIO IIOATOTOBKHU
BEIITY CKHAKOB.

XuMHu4ueckoe obpazoBaHue, [IOJIy9aeMoe BBIITY CKHUKaMU
o01meobpa3oBaTebHON  OpraHu3aliM, SBISETCA HEOTHEMIIEMO} YacTBIO KX
obpazoBanHOocTH. OHO CIYXXWUT 3aBEPIIAOIIMM JTallOM pead3alliyd  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOYEBBIX LEHHOCTEH, INPUCYIIUX
I[EJIOCTHOM CHCTeMe XHMHYECKOro oOpa30oBaHUS. OTU ILEHHOCTH KacaroTcs
MIO3HAHUS 3aKOHOB MPUPOIEI, (HOPMHUPOBAHUS MUPOBO33PEHUS U OOLIEH KyIbTYpEI
YyeJloBeKa, a TakKe JKOJOTHYeCKM OOOCHOBAaHHOTO OTHOIIGHHS K CBOEMY
3MOPOBBI0 W TIPUPOJHOW cpene. Peammsyercss Xxumudeckoe oOpa3oBaHue
00yJaroIIuXCsl Ha YpOBHE CpeqHero obuiero oOpa3oBaHUs CPeICTBAMHU y4eOHOro
mpeaMeTa «XHUMHUS», COACpKaHHE M IIOCTPOCHHE KOTOPOrO OIIpeleNIeHbl B
IporpaMMe IO XWUMHH C y4Y&TOM CIHelIU(PUKA HayKu XUMUH, €€ 3HAUCHHI B
ITO3HaHWM TPUPOJLI W B MaTepUAIbHOM >KM3HU O0OIIecTBa, a Takxe ¢ y4ETOM
o0mmxX meled W TPUHIUIOB, XapaKTePU3YIOIIUX COBPEMEHHOE COCTOSHHE
CHCTEMBI cpeiHero obmero oopa3oBanus B Poccuiickolt @enepanui.

XuUMHS KaK DJIIEMEHT CHCTEMBI €CTECTBEHHBIX HAyK HIpaeT ocoOyio poib B
COBPEMEHHOM IUBMIIM3AINH, B CO3JaHWX HOBOM 0a3bl MaTepHAIIbHON KyJBTYpEL
OHa BHOCHUT CBOM BKJIaJl B POPMHUPOBAHNUE PALOHAIBHOIO HAYYHOI'O MBIIUIEHHUS,
B CO3J@aHHe IEIIOCTHOTO IPEICTaBlIeHUs 00 OKpy»XaroleM MHpe KaK O €IUHCTBE
MIPUPOIBI U YeJioBeKa, KOTopoe (GOpMHpPYEeTCs B XUMUH Ha OCHOBE IIOHUMAHWS
BEIIIECTBEHHOTO COCTaBa OKPYXKAIOIIEro MUpa, OCO3HAHUS B3aWMOCBSA3H MEXIY
CTPOEHHUEM BEIIECTB, NX CBOWCTBAMH W BO3MOXXHBIMHU 00JIaCTSIMU IIPUMEHEHHUS.



TecHO B3aMMOJIEHACTBYS C IPYTMMH €CTECTBEHHBIMM HayKaMH, XUMUS cTalia
HEOTHEMJIEMON YaCThI0 MUPOBOM KyJIbTYpbl, HEOOXOUMBIM YCIIOBUEM YCIEIITHOTO
Tpyda W JXHU3HM Kaxnoro 4ieHa obmectBa. CoBpeMeHHas XMMHs Kak Hayka
co3umarenbHas, Kak HayKa BBICOKAX TEXHOJIOTHMH HamlpaBlieHa Ha peIleHHe
rmo0aNbHEIX MpoOIeM YCTOWYMBOTO pa3BUTHS UEIOBEYECTBA — CBIPHEBO,
SHEPreTHIECKOH, ITUIIEBOM, S9KOJIOTHIECKON O€30TTaCHOCTH U OXPAaHbI 3JI0POBBS.

B cootBercTBMM C oOumMMM HeSIMA W HIPUHIWAIAMH CpelHero oOImero
obpa3zoBaHus conepkanue npeamera «Xumus» (10-11 kmaccsl, 6a30BbIi ypOBEHb
U3yYEHHUs) OPUEHTUPOBAHO MMPEUMYIIECTBEHHO Ha OOIIEKYNbTYpPHYIO IIOATOTOBKY
00yJaroImuxcs, HEOOXOMUMYI0 UM A BBIPa0OTKM  MHPOBO33PEHUECKUX
OPHEHTHPOB, YCIIEITHOTO BKIIOUYEHHWS B JKU3Hb COLMYMa, IIPOAOJDKEHUA
00pa30BaHMs B Pa3IHMYHBIX 00JIacTIX, HE CBSI3aHHBIX HEIIOCPEICTBEHHO C XUMHUEH.

CoCTaBNsIOIUME  NpeaMeTa «XHUMHUS» SBISIOTCS 0a30BBIE KypChl —
«Oprannueckass xumus» U «OOmass ¥ HeopraHudecKas XUMUSA», OCHOBHBIM
KOMITOHEHTOM COJIep)KaHMsI KOTOPHIX SBIISIOTCS OCHOBBI 0a30BOM HayKH: CHCTEMA
3HaHUU 110 HEOPTaHWYEeCKOH XUMUU (C BKIIOYEHHEM 3HaHWM K3 oOIel XUMHK) U
opranuyeckoit xumun. GopMUpOBaHUE NAaHHOW CHUCTEMBI 3HAHUU NPU U3y4YECHHUH
npenMeTa OOecreYnBaeT BO3MOXKHOCTH PACCMOTPEHUS BCEro MHOIrooOpasus
BEIIIECTB Ha OCHOBE OOIMUX MOHSTHH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa comepxanus KypcoB — «Opranmdeckas xumus» u «O6mas u
HeopraHwdeckas XuMHUS» chOopMHpOBaHa B IIporpaMMe IO XMMHH Ha OCHOBE
CHCTEMHOI'0 IOIXOJa K W3y4YeHHIO ydeOHOTO MarepHasia U 0OOyCIIOBJIEHA
HCTOpPHYECKH  OOOCHOBAaHHBIM  pa3BUTUEM  3HAHUW Ha  OIpPENeNIEHHBIX
TEOPETUYCCKUX YpPOBHSAX. Tak, B Kypce OpraHM4ecKOd XHMHH BEIIECTBa
paccMaTpUBalOTCS Ha YPOBHE KIIACCHYECKOM TEOpUH CTPOCHHS OpPTaHWYECKUX
COCNVHEHHWM, a TakXe Ha YpPOBHE CTEPEOXUMHUYECKAX M DIEKTPOHHBIX
mpeJcTaBlIeHnit o cTpoeHMu BemlecTB. CBeneHUs 00 H3y4aeMBIX B Kypce
BEIIeCTBaX NAIOTCS B Pa3BUTHUU — OT YTIIEBOJOPOJIOB JIO CIOXKHBIX OHOIOTUYECKH
aKTUBHBIX COeIWHEHWH. B Kypce opraHmdeckod XUMHUHM IOIy4aroT pa3BUTHE
chopMHUpOBaHHEIE HA YPOBHE OCHOBHOTO 00IIero o0pa3oBaHus IepBOHAYaIbHBIE
IIPEJICTAaBICHUS] 0 XUMUYIECKOU CBSI3U, KIIACCU(UKALMOHHBIX IIPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT X CTPOSHUS, O XUMUUYECKON peaKIuy.

[Ton HOBBIM YIJIOM 3peHHs] B IpenMeTe «XuMus» 0a30BOro ypOBHA
paccMaTpuBaeTcs W3YUYEHHBI Ha YpPOBHE OCHOBHOTO 00mero oOpa3oBaHU
TEOpEeTUYEeCKU MaTepuan U (HaKTOJOTHYECKHe CBEISHUS O BellecTBax W
XUMHYECKOH peakuud. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHudeckas
XUMUSD OOYJaromMMCsl TPENOCTABISIETCS BO3MOXXHOCTH OCO3HATh 3HAYECHUE
MIEPUOANYECKOr0 3aKOHA C OOIIETEOPETHUECKUX W METOJOJIOTUYECKUX ITO3UIIUH,



rmy0)ke TOHSATh MCTOPUYECKOe W3MEeHeHHe (YHKIHMH 35TOTO 3aKoHa — OT
o0ob1maromiei 10 0OBSICHSIONIEN 1 TPOTHO3UPYIOIIIEH.

Enunas cucteMa 3HaHWM O Ba)XKHEMINMX BEIIECTBaX, X COCTaBe, CTPOSHUH,
CBOMCTBaxX W NMPUMEHEHHH, & TaKKe O XUMHUYECKUX PEaKIMIX, UX CYITHOCTH U
3aKOHOMEPHOCTSX IIpOTeKaHWsl nomonHseTcs B Kypcax 10 m 11 kiaccoB
AJIEMEHTaMU COJEpXKaHWs, HMEIOIUMHU KyJIbTYpOJOTHYECKAN | TIPHUKIIATHOM
XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT IIOHMMAaHHMIO B3aUMOCBSI3UM XHUMHU C
IPYTHMHA HayKaMH, PacKphIBalOT €€ pOJb B IIO3HABATEIHHON U IIPaKTHUYECKOU
NESITSIIBHOCTH YeJIOBeKa, CIOCOOCTBYIOT BOCHHUTAHHWIO YBAXKCHHSI K IPOLECCY
TBOpPYECTBa B 00JIACTH TECOPUM M MPAKTUUECKUX NPUIOKEHUN XUMWUHU, TOMOTAIOT
BBIITYCKHUKY OpPHEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYHUMBIX
npobiieMax, CBS3aHHBIX C XUMHEW, KpUTUYECKHM OCMBICIUBATE MHGOPMAIUIO U
NPUMEHSTh e€ Ui TIOTIOJHeHWs 3HaHWM, pelIeHUs WHTEUIEKTyalbHbIX U
SKCIEPUMEHTATBHBIX HCCIeIOBATEIBCKIX 3a/1ad. B menoM comepikanue yaeOHOTOo
npenMeta «XUMES»  JIaHHOTO  YPOBHS  H3YUEeHHUS  OpPUEHTHUPOBAHO  Ha
dopMupoBaHre y 00ydarolUMXcsi MUPOBO33PEHUYECKONM OCHOBBI Ul IIOHUMAaHHUS
bmrocodckux uIeH, TaKUX Kak: MaTepralbHOEe €IUHCTBO HEOPraHHMYECKOIo H
OpPraHWYeCKOTO MHpa, OOYCIIOBICHHOCTH CBOKCTB BEIECTB HX COCTaBOM H
CTpOCHHEM, II03HABAEMOCTh IIPUPOJNHBIX SBICHUM IIyTEM OKCIIEpUMEHTA U
pellleHus] TPOTUBOpPEUUH MEXIy HOBBIMH (akTaMH M TEOPeTHYECKAMH
IIPEAITOCHIIKAMH, OCO3HAHHE POJIM XMMUH B PEIICHUH 3KOJIOTHYECKUX IIpobieM, a
Tak)Ke mpobiieM cOepeKeHus] SHEPTeTUIECKUX PECypPCOB, CBIPBS, CO3aHUSI HOBBIX
TEXHOJIOTHH U MaTepHaJIOB.

B r1utane pemeHus 3aad  BOCHIHUTAHHS, pPa3BUTUS U COLUAIMU3AIUA
o0yJaromuxcsl TPUHATBIE MPOrpaMMON 110 XUMHMH IOAXOABI K OIIPEeNeIICHUIO
COIEpXKaHWs ¥ TIIOCTPOCHHUS TMpeaMeTa IpeaycMaTphBaroT (opMHUpOBaHHE
YHUBEPCAIBHBIX yUYeOHBIX JEWCTBUN, UMEIOIMX 0a30Boe 3HauYeHHE A
pPa3IUYHBEIX BHJOB JESTeIHOCTH: peIIeHus mpobieM, IIOWCKa, aHalu3a WU
06paboTku nHMOpPMALUK, HEOOXOIUMBIX IS IPUOOPETEHHUS OIbITA IPAKTHIECKON
U HCCIIEIOBATEIbCKON NEesITeIbHOCTH, 3aHUMAIOIIel BaXHOE MECTO B IIO3HAHUHU
XUMUH.

B mpakTHke TpernofaBaHUs XWUMHH KaK Ha YpPOBHE OCHOBHOI'O OOILEro
o0pa3oBaHUs, TaK ¥ Ha YPOBHE CpeaHero oluiero o0pa3soBaHus, IPU ONPENECICHAN
CONIEpP)KATEITHPHON XapaKTePUCTUKH Ilelled U3yUeHWs IIpeaMeTa HallpaBICHUEM
MIEPBOCTEIICHHOW 3HAYMMOCTH TPAOUIIMOHHO IpU3HA&TCA (OPMUPOBAHHE OCHOB
XUMHWYIECKOW HAyKH KaK 00JIaCTHM COBPEMEHHOr0 €CTECTBO3HAHMS, MPAaKTHUECKOU
NESTSIIPHOCTH YeJIOBeKa M KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOH KynbTyphl. C
METONUYIECKOW TOYKM 3PEHHS TAaKOH IOAXOJ K OIpeleleHHIO Ielel H3ydeHUs
IpeIMeTa SIBJISIeTCS BITOJIHE OTPaBJaHHBIM.



CornacHo JaHHOW TOYKE 3PEHUs TJIaBHBIMH LEISIMHU H3y4eHHUs IpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 i1.) sBISIFOTCS:

e (dopmEpoBaHHE CHCTEMBl XHMHYECKMX 3HaHHW Kak BaXHeHIel
COCTABIISIONIEH €CTECTBEHHO-HAYYHON KapTWHEI MHpa, B OCHOBE KOTOPOH
JIeKAT KITFOUEBBIe MOHSTHS, (QyHIaMeHTabHbIe 3aKOHBI U TEOPUH XUMHUH,
OCBOEHHE SI3bIKa HAyKHW, YCBOCHHE W IMMOHUMAaHHE CYIIHOCTH JOCTYITHBIX
00001eHIT MUPOBO33PEHUECKOTO XapakTepa, 03HAKOMIIEHHE C HUCTOpHUel
WX PA3BUTHUS U CTAHOBIICHUS,

e (hopMUpPOBaHKE U Pa3BUTHE IPEICTABICHUN O HAyYHBIX METOJAaX IT03HAHUSI
BEIIECTB W XWMHYECKUX peakIuid, HEOOXOMUMBIX i IPUOOpeTeHUs
YMEHHUH OpPHUEHTHPOBATHCS B MHpPE BEIIECTB U XUMHUECKUX SIBICHUH,
HUMEFOIIIX MECTO B IIPUPOJIE, B IPAKTUUECKOHN 1 MOBCEIHEBHOMN XU3HH,

e Da3BUTHE YMEHHI U CITOCOOOB JESITEIFHOCTH, CBA3aHHBIX ¢ HAOIIOICHUEM U
OOBSICHEHHEM XHMHYECKOTO OKCIIEPUMEHTa, COOJIOACHUEM IIPaBUII
Oe3omacHoro oOparieHus ¢ BeIeCcTBaMH.

Hapsimy ¢ atum, comepxaTeNbHas XapaKTepUCTHKa Ieflell U 3a[a4 U3y4eHUs
IIpeaMeTa B MporpaMMe Mo XUMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHUHU
C HOBLIMH IIPHOPHUTETAMH B CHUCTEMe cpenHero obiero obpazoBanus. CeronHs B
NpPENoJaBaHUN XUMHHM B  OOJNBIIEH  CTeNeHH OTHAETCS  IPEANOYTEHHE
IIPaKTHYECKOW KOMITOHEHTE COJAepXKaHWs O0OydeHHs, OpHEHTHPOBAHHOW Ha
IIOJrOTOBKY BBITyCKHHUKa 00Ie0Opa3oBaTeIbHOW OpraHM3alliy, BIAACIOLIETO HE
HabOpOM 3HaHWM, a (QYHKIMOHATBHON I'pPaMOTHOCTBIO, TO €CTh CI0COOaMHU U
YMEHHUSMH aKTHBHOTO IIOJTy4eHUsS] 3HAHWN W IIPUMEHEHHs UX B PEalbHOMN XXKH3HH
IUTSL PEIIeHHUS IPaKTUYECKUX 3a/1ad.

B cBsa3M ¢ 3THM INpu HU3YYEHWH TIpeaMeTa «XUMHS» TOMHUHHUpYIOIIEe
3HaYEHHe IPUOOPETAIOT TaKue IeNH U 3a1a4H, KaK:

amanTanys o0yJaroIuxcsl K YCIOBHUSM JWHAMHYHO Pa3BHUBAOLIETOCS MUDA,
GopMHpOBaHWE  HWHTEJUIEKTyaJlbHO  pPa3BUTOH  JUYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSTEIBHOMY IIPUHATHIO I'PAMOTHBIX
pelleHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBSI3aHHBIX C BELIECTBAMU U MX
IpUMEHEHUEM;

GopMupoBaHHe y OOYyYalOUIMXCS KJIIOYEBBIX HABBIKOB  (KIIIOYEBBIX
KOMITETEHITHH), HMEIOINX yHHUBEPCATbHOE 3HAUCHWE Ui pa3iIU4HBIX BHIOB
JeSATEIBHOCTH: PEIIeH s pobiieM, TTOUCKa, aHanu3a U 00paboTKU MHpOpPMaLUH,
HEOOXOMUMBIX U TPUOOPETeHHS OIBITa AESTEIbHOCTH, KOTOpas 3aHUMaeT
BXHOE MECTO B IIO3HAHHU XWMHW, & TakkKe M OLEHKU C IIO3ULUH
SKOJIOTHYECKON Oe30IMacHOCTH XapaKTepa BIMSHES BEIIeCTB U XUMHUYECKUX
IIPOIIECCOB Ha OPTaHW3M YeIOBEeKa U IPUPOIHYIO Cpeny;



pa3BUTHE I03HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX W TBOPYECKHX
crrocoOHOCTeH 00y4YaroIUXCs: CIIOCOOHOCTH CaMOCTOATEIBFHO TPUOOpEeTaTh HOBBIE
3HAHHS 10 XUMHUH B COOTBETCTBUH C XKU3HEHHBIMU OTPEOHOCTSIMMU, UCIIONIH30BATh
COBpEMeHHbIe HH()OPMAIIMOHHBIE TEXHOJIOTUHU IS TTOWCKA U aHanu3a y4eOHOH u
HAYYHO-TIOMYJIIPHON HHPOPMAaIIUKA XUMUYIECKOTO COIePKaHNUS;

(bopMHpOBaHUE U PA3BUTHE Y OOYUAIOIIUXCSI aCCOLMATHBHOTO U JIOTHYECKOr0
MBIIIEHNSI, HAaOIFOIaTeIbHOCTH, COOPaHHOCTH, aKKypPaTHOCTH, KOTOPbIe OCOOEHHO
HEeOOXOIWMBI, B YaCTHOCTH, INPH IUTAHUPOBAHWH WU IPOBENCHUU XUMUYECKOIO
AKCIIEPUMEHTA;

BOCIIUTaHHE Yy oOO0ydarommxcs YOeXIAEHHOCTH B TyMaHUCTUYECKOH
HAIPaBJIEHHOCTH XUMHH, €€ BaXHON pOJM B pEHIeHHHW TNIOOAJIBHBIX MIpodiIeM
PalMOHAIFHOTO MIPUPOAOTIONH30BAHMNS, IIOTIONHEHHUS 3HEPIreTUYECKUX PECYPCOB H
COXpaHEHHs IPUPOJHOTO DPABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OepesKHOro
OTHOIIEHHS K IIPHPOJE W CBOEMY 3JIOPOBBIO, & TaKKe NPHOOpPETEeHMs OIIbITa
WCIIOJIb30BaHMS TIONyUYECHHBIX 3HAHWK IS IPUHATUS TIPaMOTHBIX DELICHUH B
CUTYaIUsX, CBSI3aHHBIX C XUMUYECKAMU SBICHUSMU.

B yuebHOM 1uTaHe cpenHero oOmIero oOpa3oBaHUS NpeIMET «XHUMHDY
6a30BOr0 YpOBHS BXOIHUT B COCTaB NpeAMETHOH o0macTu «EcTecTBEHHO-HAyUHEIE
IPEeIMEeThD).

O611ee YUCIIO YacoB, OTBEEHHBIX JJIS M3YUYEeHUS XUMUHY, Ha 0a30BOM ypOBHE
cpearero obiero obpasosanusi, cocraniseT 68 wacoB: B 10 kimacce — 34 gaca (1
yac B Heflenmo), B 11 kmacce — 34 gaca (1 4ac B Hezlemro).



COAEPKAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKAS XUMUSA

Teoperuyeckue OCHOBBI OPraHUYeCKON XUMHH

IIpeagmeT opraHA4YecKol XUMUU: €€ BOSHUKHOBEHHUE, Pa3BUTHUE U 3HAUEHUE B
ITOJIYYCHUN HOBBIX BEIIECTB M MaTepuasioB. Teopus CTPOEHUS OpraHUYECKUX
coenuHeHn# A. M. ByTieposa, e€ ocHOBHBIE TIOJIOXKeHUsI. CTPYKTYpHBIE (GOPMYIIBI
OpPraHWYECKHUX BEUIeCTB. [ OMoylorws, u30MepHs. XUMHYEcKas CBiI3b B
OpPTraHUYECKUX COSIUHEHUSX — OJIMHAPHBIE U KPATHBIE CBSI3H.

[TpencraBieHrne O KiaccU(PHUKAIMU OpraHWYecKuX BellecTB. HomeHknarypa
OpPraHWYECKUX COCJWHEHUH (cucTeMarnyecKas) U TpHUBUAIbHBIE Ha3BaHUSA
BOKHEHIINX MpeICTABUTENIEN KJIACCOB OPraHUYECKUX BEIIECTB.

OKCIIepUMEHTAJIbHBIE METOABl H3YyYeHWS BEIIECTB U UX IPEeBpalllEHUMN:
O3HaKOMJIEHHE C 00pas3aMu OpraHWYeCKHX BEIIeCTB U MarephualaMd Ha HX
OCHOBE, MOJICTMPOBaHUE MOJIEKY]l OpraHWYECKUX BEINeCcTB, HaOIIOJCHHE U
OIMMCaHue JEMOHCTPAI[MOHHBIX OIBITOB IO MPEBPAIEHUIO OPTaHUIECKUX BEIIECTB
IIpY HarpeBaHUH (TUIaBJIeHUE, OOYTIMBAaHUE U TOPEHUE).

YraeBoaopoanbl

AJIKaHBI: COCTaB M CTPOEHHWE, TOMOJIoOTWYecKuid psa. Mertan W 3TaH —
IpOCTeHIe TPEACTABUTEIN aJKaHOB: (U3WYECKUe M XHMHUYECKHE CBOWCTBA
(peakuum 3aMeIeHds M TOPEHMsI), HaXOXIEHHE B IPUPOJE, IIONy4EeHHE H
IIPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTHUECKUN psifi. DTHIEH U NPOIUIIEH —
IIPOCTEHIIIE TPEACTABUTEIN AJIKCHOB: (U3WUYEeCKHe W XUMHUYECKHE CBOMCTBA
(peakuwy THUOPUPOBAHUS, TaJOTCHUPOBAHUSA, THUIpAaTallid, OKHUCIEHHS U
TTOJIIMEPU3AITHH ), TOJTydeHUE U IPUMEHEHHE.

AnkamgueHsl: OytamweH-1,3 w MeTmnOyragueH-1,3: cTpoeHUE, BaKHEHIIIHE
XUMHUYECKHe CBoMcTBa (peaknus mojuMmepu3aiuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKUHBL: COCTaB B 0COOEHHOCTH CTPOSHHS, TOMOJIOTUYECKUH psii. ALlETUIIEH
— TPOCTEHIIHI IPEACTABUTENb AIKHHOB: COCTaB, CTPOEHHE, (QHU3UYECKUE WU
XUMHAYECKHE CBOMCTBA (peaklWy T'MAPUPOBAHUS, TAJIOTCHUPOBAHUSA, THpaTaIiH,
TOpeHHUs ), TOydeHUE U IPUMEHEHHE.

Apenbl. beH301: cocTaB, CTpOeHHE, (PU3UYECKHE M XMMHUYECKHE CBOWCTBA
(peakiuu rajJoreHUpOBaHMS ¥ HUTPOBAHWUSA), IOIy4eHHE W IIPUMEHEHHe. Tomyon:
cocmae, cmpoeHue, Qusuveckue U  XUMUYECKUe  Cceolicmea  (peaxyuu
2aN02eHUPOBAHUsL. U HUMPOBAHUS), NonydeHue U npumenenue. TOKCHYHOCTH



apeHoB. ['eHeTHWYecKass CBS3b MEXIY YIJIEBOJAOPOJaMH, MPHHAMICIKAIAMA K
pa3IUYHEIM KJlaccaM.

[IpupoaHble MCTOYHUKH YIJIEBOJOPOAOB. IIpuponHBId ra3 W IOIMyTHEIE
HedTsaHble ra3pl. HedTh U e€ mpoucxoxnaenue. CriocoObl mepepaboTKu HeTH:
NEPEeroHKa, KPEKUHI (TepMHUYECKUM, KaTaTUTHYeCKU#), MUPOiH3. IIpOayKThI
nepepaboTku HeTH, UX MPUMEHEHNE B IMPOMBIIUICHHOCTH U B OBITY. KaMeHHBIiH
yTOJIb U IPOIYKTHI €T0 MepepaboTKH.

OKCIepUMEHTaTbHBIE METOABl H3YYEeHHsI BEIIeCTB M MX IPEBpallleHUN:
O3HaKOMJIEHHE C o0pa3lamMu IUIacTMacc, KaydyyKOB M pPEe3WHBI, KOJUIEKLUN
«Hedte» u  «Yromp», MOAENIUpPOBaHHWE MOJEKYJI  YINIEBOAOPOJOB H
raJOreHOIIPOU3BOIHBIX, [TPOBEACHNE MPAKTHUECKON paboThl: MOIydeHnEe STHIICHA
U U3Y9YEHHUE ero CBOMCTB.

PacuéTtHEIe 3a1auu.

BrelumciieHHss MO0 ypaBHEHHIO XHUMHUYECKOW peakiuu (Maccel, 00BEMa,
KOJIMYECTBA MCXOJHOTO BEIIeCTBa WITH MPOAYKTa PEaKIUu MO M3BECTHBIM Macce,
00BEMY, KOJTHYECTBY OJTHOTO U3 MCXOMIHBIX BEIIECTB MU IIPOAYKTOB PEAKIUN ).

Kucnopoaconep:kamue oprannyeckne coeAHHEHU

[TpenensHBIE ONHOATOMHBIE CHHPTHL. MeTaHON U JTaHOI: CTPOEHHE,
buznueckne W XUMHUYECKHe CBOMCTBa (peaklMd C AaKTUBHBIMU METaJUIaMHU,
raJIoreHOBOIOPOZIaMH, TOpEHHE), NpHUMeHeHHe. BoaopoaHble CBA3M MEXAY
MOJIEKYJIaMH CIIAPTOB. J[eficTBHE MeTaHOa ¥ STaHOJIa Ha OpraHI3M YelIOBeKa.

MHOroaroMHble CHUPTHEL. OTWIEHIVIMKONb M  [JIHLEPUH: CTPOEHHE,
¢usnueckne W XUMHYECKHe CBOMCTBa (B3aUMOJEHCTBHE CO IIEIOYHBIMHU
MeTaJlaMH, KadeCTBEHHAs peaKisd Ha MHOTOaTOMHBIE CIUPTHI). JlelicTBHe Ha
OpraHu3M 4ejoBeka. [ [puMeHeHre TTHIeprHa U STHICHTTTUKOJISL.

@deHON: CTpOECHHE MOJEKYNbl, (QU3WYECKHEe MW XUMHUYECKHE CBOMCTBA.
ToxcuunocTs Qenona. [IpumeHeHue gpeHona.

Anpnerunel U kemoHwl. DopMambIeruf, aueTaIbIETd]: CTPOECHHUE,
buszmgecKkrue U XUMHUYECKHE CBOMCTBa (peaklWy OKHCIEHHS U BOCCTaHOBIIEHW,
KauyeCTBEHHBIC PEaKIIUN), IOIyIeHHE U IPUMEHEHHUE.

OmHOOCHOBHBIE TIpefieNIbHbIe KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasl KUCJIOTBI: CTpOCHHE, (PU3MUecCKre U XUMHUIECKHEe CBOMCTBA (CBOWCTBA,
oOmpe IS Kjacca KUCIIOT, PeakIus 3Tepru(UKaIiiy ), IoIydYeHne U IIPUMEHEHNE.
CreaprHOBasl ¥ OJIEMHOBAs KHUCIIOTHI KaK IPEICTABUTENIN BBHICIINX KapOOHOBBIX
KHMCIIOT. MBLIa KaK COJIA BBEICIIIHX KapOOHOBBIX KUCIIOT, UX MOIOIIEE AEHCTBHE.

Cnoxuble >(HpPEl KaK IPOU3BOAHBIE KapOOHOBBIX KHCIOT. l'uaponus
ctoxHBIX 3¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xupos. buonorunyueckas
POJIb KHAPOB.




VYrineBompl:  cocTaB, KiaccuuKanus — yriieBojgoB  (MOHO-, [OH- H
nojucaxapuzsl). ['moko3a — mpocTeiimii MoHOCaXapul: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIBl, (U3WYECKHEe M XUMHUYECKHe CBOWCTBa (B3aUMOEHCTBHE C
rugpokcugoM Menu(ll), okucieHre aMMHAYHBEIM pacTBOpoM okchma cepebpa(l),
BOCCTaHOBJIEHUE, OpOXXE€HWEe TIJIOKO3bl), HaX0XJIECHHE B IPHUPOJAE, MPHUMEHEHHE,
ouonormueckas poib. @orocuHTe3. pyKTO3a KaK U30MEP TIIIOKO3EI.

Kpaxman u memmrono3a Kak MpUpojHble noxuMmepbl. CTpoeHrne Kpaxmana U
eJuTro036l.  Du3nYeckrue MW XUMHUYECKHe CBOMCTBa Kpaxmana (THAPOIIHN3,
Ka4deCTBEHHas pEakIysi C HOZO0M).

OKCTepUMEHTabHbIE METOABl H3Y4YeHHs BEIIeCTB U MX IIPEBpallleHUN:
npoBelieHHe, HaONMIOAeHNEe W OIMCaHHe JEMOHCTPAIlMOHHBIX OIIBITOB: T'OPEHHE
CIIUPTOB, KAa4eCTBEHHBIE PEaKI[UU OJHOATOMHBIX CIUPTOB (OKHCICHHE 3TaHOJIA
okcumoM wMenu(Il)), MHOroaTOMHBIX CIUPTOB (B3aUMOJEWCTBHE IIIHUIEPAHA C
ruapokcunom Menu(Il)), anpaeruioB (OKUCIEHNE aMMHAYHBIM PacTBOPOM OKCHA
cepebpa(l) m tugpoxcumom wmemu(ll), B3ammomeiicTBHEe Kpaxmalia C HOIOM),
IIPOBEICHUE MPAKTUIECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHUCIJIOTEI.

Pacuérnble 3anayu.

BEIUMCIeHHsT 10 YpaBHEHWIO XUMHYECKOM peakuuu (macchl, 00BEMa,
KOJTUYIECTBA MCXOMHOTO BEIeCTBa WJIM MPOJYyKTa PeaKIuy II0 U3BECTHBIM Macce,
00BEMY, KOJTMUECTBY OIHOTO U3 UCXOTHBIX BEIIECTB MM IIPOLYKTOB PEaKIIUH).

AzoTcozepiKalyie OpraHnuecKie COeIUHEHHUS.

AMHUHOKHUCIIOTE KaKk aM(OTepHBIe OpraHu4YecKue coeiuHeHus. duzndeckue
U XHMHWYECKHE CBOWCTBA aMUHOKHCIOT (Ha MpuMepe MNIMIMHA). buomormdeckoe
3HAYeHUEe aMHUHOKHUCIIOT. [lenTub.

Benku kak TpUpPOAHBIE BBICOKOMOJEKYJSpHBIE coenuHeHus. llepBuynas,
BTOpHYHAs W TpPETHYHAs CTPYKTypa OenxoB. XWMHUYeCKHe CBOHCTBa OEIKOB:
THIPOIIN3, IeHATypaIlus, KaueCTBEHHbIE peakliy Ha OeJKu.

OKCTepUMEHTAIFHBIE METOABl H3Y4YeHHs BEIIeCTB M MX IPEBpallleHUN:
HaOJIIO/IEHHE ¥ OMKMCaHue JIEMOHCTPAIIMOHHBIX OIBITOB: ACHATypalns OeIKOB IpH
HarpeBaHUU, [IBETHBIC PeaKliu OEIKOB.

BricokomoJieKkyasipHble COeIUHEHUS

OcCHOBHBIE TOHSATUS XMMHUH BBICOKOMOJIEKYJISIPHBIX COEIWHEHUM: MOHOMED,
MTOJTUMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEPHU3aLUN, CPENHSS MOIEKYJIIpHAs
Macca. OCHOBHBIE METONBI CHHTE32 BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN —
TTOJTMMEPU3AITUS U TIOJTUKOHISHCAITHSI.

OKCIepUMeHTaIbHEIE METOABl W3y4YeHHs BEIeCTB M HX IIpeBpallleHHil:
O3HaKOMJICHHE C 00pa3laMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC,
Kay4qyKOB.

MexXnpeaMeTHEIE CBSI3H.



Peanuzanus MeXNpeAMETHBIX CBS3EH IPU U3yUESHUH OPraHUYECKOH XHMUH B
10 Kiacce OCYINECTBIISETCS dYepe3 HCITOIb30BaHWEe KaK OOIMMX eCTEeCTBEHHO-
HAyYIHBIX MTOHITUN, TaK U TOHSATHH, SBILIONIMXCS CHCTEMHBIMH JJIS OTHEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOmue ecTeCTBeHHO-HAYJIHBIC TIOHSATHUS: SBICHUE, HAYIHBIH (aKT, THIIOTE3a,
3aKOH, TEOpHs, aHalU3, CHHTE3, KIaCCHUPHUKAIHI, TepUOIUNIHOCTh, HAOIOIEHHE,
HU3MepeHHe, SKCIIEPUMEHT, MOJISIIUPOBAHHE.

duszuka: wMarepws, DHEpPrus, Macca, aroM, OJEKTPOH, MOJeKya,
SHEpPreTUYeCKWii ypOBEeHb, BEIECTBO, Telo, OOBEM, arperaTHoe COCTOSHUE
BEIeCTBa, (GU3MUECKUE BEMUYUHBI U € TUHUIIB IX U3MEPEHHS.

Buosorus: kierka, opraHusM, OHocdepa, oOMEH BelIECTB B OpraHHU3ME,
dorocuHTe3, OHONOTHUECKHA AKTUBHBIE BellecTBa (OeNKW, YIIIEBOIBI, >KHPH,
bepMeHTEI).

['eorpadusi: MEHEPAJBI, TOPHBIE TTOPOJIBI, MOJE3HbIE UCKOMIaeMble, TOILIUBO,
peCypCHl.

TexHoyorus: mHUINEBEIE ITPOXYKTHl, OCHOBHI PAIlMOHATBHOIO IMHUTAHUSA,
MOJOIIIAE CPENICTBA, JIEKAPCTBEHHBIE U KOCMETHYECKUe IIperaparhl, MaTepuabl U3
HUCKYCCTBEHHBIX ¥ CHHTETHYCCKUX BOJIOKOH.

11 KJIACC
OBIIAS 1 HEOPTAHUYECKAS XUMMSA

Teopernyeckne OCHOBbBI XHMHH

XuMugeckuid smeMeHT. AToM. Sapo aroMa, H30TOOBL. JJIEKTPOHHAS
o0osouka. DHepreTudecKkre YpOBHHU, TIOJAYPOBHU. ATOMHBIE opOuTaid, s-, p-, d-
aneMeHTH. OCOOEHHOCTH paclpeieNIeHns 3JIEKTPOHOB 10 OpOUTAIAM B aroMax
BJIEMEHTOB TIEPBBIX YETHIPEX MEPUOJ0B. DJIEKTPOHHAS KOHPUTYpaIUs aTOMOB.

Ilepuonuueckuit 3axoH U [lepumogmdeckas cucteMa XUMHUYECKUX 3JIEMEHTOB
I. . Menpeneesa. CBsi3b EPUOJUYECKOr0 3aK0HA U lleprogudeckoil CUCTeMBI
xumuyeckux sneMeHToB [[. 1. MeHaeneeBa ¢ COBpEeMEHHOU TEOpPUEH CTPOEHUS
aTOMOB. 3aKOHOMEpPHOCTUM W3MEHEHUS CBOMCTB XHMHYECKUX DJJIEMEHTOB U
o0pa3yeMbIX MMM IPOCTBIX U CJIOXHBIX BEIIECTB IO TpyNIlaM U IepHOJaM.
3HavYeHWe MePUOIMIECKOT0 3aKOHA B pa3BUTUU HAYKHU,

Ctpoenme BelecTBa. XHUMHYECKas CBsI3b. BHIBI XUMHYECKOW CBS3HU
(koBaJieHTHas HENOJsIpHas W IOJISIpHAas, MOHHAs, MeTaJuihndecKas). MexaHWU3Mbl
o0pa3oBaHMsI KOBAJEHTHOM XHUMHYECKOH CBs3M (OOMEHHBIA U JTIOHOPHO-
aknenTopHsli). BomopommHas cBsi3b. BalleHTHOCTB. OJEKTPOOTPULIATEIEHOCTS.
Crenenb okucineHus. MIoHbl: KaTHOHEI ¥ @aHUOHBL.



BemectBa MOJNEKYJSIPpHOTO M HEMOJEKYJSPHOTO CTPOEHUS. 3aKOoH
ITIOCTOSIHCTBA COCTaBa BEIIECTBA. | HIbl KPUCTAJUIMUYECKUAX PEIIETOK. 3aBUCHMOCTD
CBOMCTBA BEIIECTB OT TUIIA KPUCTAIUIMUYECKON PEIIETKH.

[lonsiTHe O NUCHEPCHBIX cUcTeMaxX. VICTUHHBIE M KOJJIOMIHBIE PAaCTBOPBL.
MaccoBast 101 BeIL[eCTBa B PaCTBOPE.

Knaccudukarms HEOPraHUYECKUX COEIMHEHHUH. Homenknatypa
HEOPTaHWYECKUX BellecTB. [ eHeTWdecKkas CBA3b HEOPraHWYECKUX BEIECTB,
MTPUHAIIEKANTUX K Pa3IUIHBIM KJIaccaMm.

Xumuueckas — peakmusa. Kiaccubukamusi XUMHYECKHX — peakiuil B
HEOpPraHWYECKOM M OpPraHMYeCKOW XMMHH. 3aKOH COXPAaHEHHS MacChl BEILECTB,
3aKOH COXPaHEHUS U IPEBPAIECHUS SHEPTUU TP XUMUIECKUX PEaKIIUIX.

CKOpOCTh peakiiy, e€ 3aBHCUMOCTh OT pa3iIudyHBIX (pakTopoB. OOpaTuMBbIe
peakuuu. Xumuueckoe paBHOBecue. DakTOphl, BIUSIONIHME HA COCTOSHUE
xuMmudeckoro pasHoBecus. [Ipuanun Jle [latense.

Dnexkrponutuyeckas nuccornuaiys. CuipHbIe U ciiadbie 3JeKTpoiuThl. Cpena
BOJIHBIX PaCTBOPOB BEILIECTB: KHUCIAas, HEUTpabHasl, [IIeJ0YHasl.

OKUCIUTETPHO-BOCCTAHOBUTEIIBHBIE PEAKIIUN.

OKCIepUMEHTAFHEIE METOABl HM3y4YeHHs BEIIEeCTB M HUX IIpeBpallleHHi:
nemoHcTparus Tabmmi «[leproguueckas cucTeMa XUMUYECKUAX 3imeMeHToB 1. M.
MeHeneeBa», W3ydeHHe MOMeNeld KpPHUCTAUTMYECKUX PEIIETOK, HalOMoaeHue H
OTIMCaHUe JeMOHCTPAIIMOHHBIX U JIaOOPATOPHBIX OIBITOB (pa3iioKeHUe NePOKCHIa
BOJOpPO/a B IIPUCYTCTBUHU KaTAJIN3aTOPa, OMPE/IEIeHIe CpeIbl pACTBOPOB BEILIECTB
C TIIOMOINBI0 YHHBEPCAIFHOTO WHIWKATOpa, peaklIud HOHHOTO oOMeHa),
TIpOBeNIeHUE MTPaKTHUECKON paboThl « BIUsHNE pa3IHUHbBIX (PaKTOPOB HA CKOPOCTH
XUMUAYECKON PEeaKIUm».

PacuérHbie 3a1aun.

PacuéTel 1O ypaBHEHMSIM XHUMHYECKHUX peakIui, B TOM YHCIE
TEPMOXVMHUUYECKHE PAacUEThI, pacy€Thl C MCIOJIB30BAHUEM IIOHATUS «MaccoBas
TIOJISl BEILIECTBAY.

Heopranuyeckasi Xumus

Hemeramnel. [lonmoxenme HemetaiuioB B llepuomwdeckod  cucreme
xumMudeckux snemMeHToB [l M. MenneneeBa U O0COOEHHOCTH CTPOEHHUS aTOMOB.
Ou3nyecKue CBOWCTBA HEMETAUIOB. AJUIOTPOIMS HEMETaUIoB (Ha IpUMeEpe
KHCJIOpOJIa, cepkhl, hochopa u yriaeponaa).

XUMHUYECKHe CBOMCTBA BaXKHEUIMX HEMETaJIOB (TaJIor€HOB, CEpHI, a30Ta,
dbocthopa, yrmepoma W KpeMHHMS) M UX  COCOWHEHUUW  (OKCHUIOB,
KHUCJIOPOJCOAEPKAITUX KUCITIOT, BOJLOPOIHBIX COSIUHEHMUIN).

[IprMeHeH e BaXHEUIIINX HEMETAIIJIOB M UX COSANMHEHUH.



Mertannsl. [lonoxenue metamioB B Ilepronudeckoil cHCTEMe XUMUYECKUX
anemenToB J[. . MenneneeBa. OcoOEHHOCTH CTPOCHUS 3JEKTPOHHBIX 000J0YeEK
aToMOB MeTa/uioB. Ob6mme dusmyeckue cBoiicTBa MeTauioB. CIIaBel METAJUIOB.
OIIEKTPOXUMUYECKUAN P HANIPSHKEHUH METaJITIOB.

XVAMHUYECKHE CBOMCTBA BaXXHEUIIWX METAJUIOB (HATpHUU, KW, KaJbIIUH,
MarHui, alffOMUHUHN, IIUHK, XPOM, JKeJI€30, MEIb) U UX COCTUHECHUN.

O6mue crocoObl momydeHus: MeTauioB. lIpuMeHeHHe MeTauioB B OBITY U
TEXHUKE.

OKCIEepUMEHTAIbHEIE METOABl HM3yYEeHHsS] BEIIEeCTB M X IIPEeBpaIleHHi:
u3yueHue KoJeKuu «MeTajuibl W CIUIaBb», 00paslloB HEMETAUIOB, PEIlIeHUE
OKCIIEPUMEHTAIIPHBIX 3a7ad, HaOJOIEeHWE W OIMCaHWe JEMOHCTPAITMOHHBIX H
1a00paTOPHBIX OIBITOB (B3aUMOJEHCTBHE T'MIPOKCHIA ATIOMUHUS C PacTBOPaMH
KHCJIOT U IIIeNIouel, KaYeCTBEHHBIE PEeaKI[iX Ha KaTUOHBI METaJJIOB).

Pacuérnbie 3agaun.

Pacuérsl mMaccel BemiecTBa uWiM 00BbEMa ra3oB IO U3BECTHOMY KOJIMYECTBY
BEI[ECTBa, Macce WM O0BEMY OJHOTO W3 YYACTBYIOIIUX B PEAKIIUH BEIIECTB,
pac4€Tel Macchl (00BEMa, KOTMYECTBA BEIIECTBA) IPOAYKTOB PEaKIIUU, €CITH OTHO
U3 BEIIECTB UMEET IPUMECH.

XuUMHUA 4 )KU3Hb

Ponp xumuu B oOecrieueHHH SKOJIOTHYECKON, SHEPreTUYeCKOW U TMHUIIeBOU
0e30MacHOCTH, Pa3BUTUH MeIWLUHBL [loHATHE O HAy4YHBIX METOAaxX II03HAHUIL
BEIIIECTB U XUMUYECKUX PEaKIIHil.

IlpencraBiennss 00 OOMMX HAy4YHBIX HPUHIUIAX IIPOMBIIIJIEHHOIO
MTOJTyYeHUS BaXKHEUIINX BEIECTB.

YenmoBeKk B MHpPE BEIIECTB W MaTepHalOB: Ba)XHEWUINWE CTPOUTEIIBHBIC
MaTepuaibl, KOHCTPYKIIMOHHBIE MaTepUaibl, KpacKd, CTEKIO, KepaMHKa,
MaTepuaibl sl 3JIEKTPOHUKHA, HaHOMaTepUaibl, OPraHUYECKUe W MHUHEpajIbHBIE
yaoOpeHusl.

X¥WMHS W 3I0pOBbE YEIOBEKa: IIpaBUJIa HCIIONB30BAHUS JIEKAPCTBEHHBIX
IpenaparToB, MpaBwia 0€30MaCHOTO MCIIONB30BaHUS MpernapaToB OBITOBOW XUMUHU
B I[TOBCEIHEBHOM XHU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanus  MEXIPeIMETHBIX  CBsS3ed IpU  HM3y4eHUH OOmed u
HeopraHW4YecKoi xuMuu B 11 Kilacce OCyIIEeCTBIIIETCS Yepe3 HUCIIONBE30BAHKME Kak
OOIIMX €eCTEeCTBEHHO-HAYYHBIX TIIOHSATHH, TaK W IIOHATUH, SBIAIOLIAXCS
CHCTEMHBIMH JIJISI OTACIIBHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO1mpe eCTeCTBEHHO-HAyYHBIC TOHSTHS: HAY4YHBIM (hakT, THIOTe3a, 3aKOH,
TEOpHs, aHalu3, CHHTE3, KiaccuUKanus, I[EepUOAUIHOCTh, HaOIIONEHHE,
BKCIIEPUMEHT, MOIETUPOBaHNUE, U3MEPEHUE, SIBICHUE.



dwusuka: MaTepus, SJHEPIHs, Macca, aToM, 3JIEKTPOH, IIPOTOH, HEUTPOH, HOH,
H30TOII, PaIH0aKTUBHOCTh, MOJIEKYJIa, SHEPreTUIECKUI YPOBEHb, BEILIECTBO, TEIO,
00BEM, arperaTHoe COCTOSIHHE BeIecTBa, (PU3MUECKUE BEIWUYUHBI U €IUHUIIBI UX
U3MEPEHHUs], CKOPOCTb.

buomnorus: KieTka, OpraHW3M, OJKOCHCTeMa, Ouocepa, Makpo- WU
MHKpPO3JIEMEHTEI, BATAMHUHEI, OOMEH BEIIeCTB B OpraHu3Me.

I'eorpadusi: MUHEPAJBI, TOPHBIE TIOPOJIBL, MTOJE3HbIE NCKOIIaeMble, TOILIUBO,
pecypcHl.

TexHONOTHS: XUMUYecKas MPOMBIIIUIEHHOCTh, METaJUTyprisi, IIPOU3BOJCTBO
CTPOMTEBHBIX MAaTepUalioB, CEIbCKOXO3SMCTBEHHOE IPOU3BOJACTBO, IHIIEBAs
IIPOMBIIIIIEHHOCTh,  (DapMarieBTHYecKass  [IPOMBIIUIEHHOCTb,  IIPOU3BOJCTBO
KOCMETHYECKHUX IIPeraparoB, ITPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTepUaloB,
9JIEKTPOHHAS MPOMBIIIICHHOCTh, HAHOTEXHOJIOTUH.



[TITAHWUPYEMBIE PE3VJIbTATBEI OCBOEHI S TTPOI' PAMMEI ITO XYM
HA BA3OBOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHIA

JINYHOCTHBIE PE3YJIBTATHI

@I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ysbTaTaM OCBOEHHUS
o0yJarolIuMHUCsl [porpaMM cpemHero oOmiero o0Opa3oBaHHUS —(JIHIHOCTHBIM,
MeTalpeIMeTHBIM H IpeaIMeTHBIM). HaydHo-MeTomudeckod OCHOBOH  JIs
pa3paboTKy MIaHUPYEMBIX PEe3yIbTaTOB OCBOEHHUS IPOrpaMM CpEIHEro OOIIero
00pa3oBaHUsl SIBISIETCS] CHCTEMHO-IEATETbHOCTHBIA ITOAXO,

B cooTBeTcTBMM C CHCTEMHO-IAEATEIBHOCTHBIM IOAXOJOM B CTPYKTYype
JIMYHOCTHBIX PEe3YyJbTAaTOB OCBOCHUs IpeaMeTa «XHUMHS» Ha yYpPOBHE CPEIHEro
o6111ero 06pa3oBaHus BEIIEICHBI CIeIyIOIINEe COCTABIISAIONIHE:

OCO3HaHHE OO0YYalOIIUMHUCI POCCHMCKOW TPaKAaHCKOH HIEHTHYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOIPEIEIICHUIO;

HaJIM4re MOTHUBAIUU K 00ydeHuIO;

LeJIeHAPaBIeHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUH JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX IIEHHOCTEHN U UCTOPUUECKUX TPaIULIii 0a30BOM HAYKU XUMHUH,

TOTOBHOCTH M CIIOCOOHOCTH OOYHarOIIUXCsi PYKOBOIACTBOBATHCS B CBOEH
JIESITETBHOCTH LI€HHOCTHO-CMBICIIOBBIMU YCTaHOBKaMU, NPUCYIIUMHUA LIEJIOCTHON
CHCTEME XUMHYECKOro 00pa3oBaHMs;

HaJIMYKe TPABOCO3HAHHUS 3KOJIOTHUECKON KyJIbTyphl U CIIOCOOHOCTH CTaBUTh
IIeJIX U CTPOUTH KU3HEHHBIE IJIaHEI.

JIM9HOCTHBIE pe3yNbTaThl OCBOCHUS IIpeaMeTa «XHMHUs» IOOCTUTaroTCs B
€OUHCTBE Y4eOHOM U BOCHUTATENBHON [OESTEIBHOCTH B COOTBETCTBHH C
FYMaHUCTUYECKUMHU, COLUOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSAMHU
H HIealaMH POCCHUCKOTO TI'PaKIaHCKOTO OOIIecTBa, MPUHSATHIMU B OOIIECTBE
HOpMaMH W  [paBWIAMHU  IIOBEIEHHWS, CIIOCOOCTBYIOIIMMHK  IIpolieccaM
CaMOIIO3HAHUs, CaMOpa3BUTHS U HPABCTBEHHOI'O CTAHOBJICHHSA JIMYHOCTH
oOy4arommxcsi.

JIMYHOCTHBIE pE3yNbTaThl OCBOEHHUs IpeaMeTa «XHMHS»  OTpaXkaroT
cOpPMUPOBAHHOCTh OIbITA I[IO3HABATEIIBHOM M IIPaKTUYECKOH JESATEIbHOCTH
00yJaromuXcsl 10 pealiu3allii MPUHATHIX B OOLIECTBE LIEHHOCTEH, B TOM YHCIIE B
YaCTH:

1) rpaskgaHCKOr0 BOCIIHTAHUS :

OCO3HaHUsI 00YUYAIOIMUCS CBOUX KOHCTUTYLIMOHHBIX IIpaB B O0SI3aHHOCTEH,
YB)KEHHS K 3aKOHY U IIPaBOIOPSIKY;

IIPEICTABIICHUS O COIMANBbHBIX HOpPMax M IpaBUWIaX MEXIUYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOM [ESITENbHOCTH IIPH CO3JaHHHU
yue0OHBIX IPOEKTOB, PELIEHUH y4eOHBIX U ITO3HABATENbHBIX 3aJa4, BEITIOJHCHHH
XUMHUYECKUX HKCIIEPUMEHTOB;

CIIOCOOHOCTM TOHMMATh W IIPUHUMAaTh MOTHUBBI, HaMEpEeHHUs, JIOTHKY W
apTyMEHTHI IPYTUX IpY aHAIN3€ pPa3InIHbIX BUAOB yUeOHON AESITETbHOCTH;

2) NaTPUOTUYECKOr0 BOCIIUTAHUA:

LIEHHOCTHOI'O OTHOIIEHHWsS K HWCTOPUYECKOMY M HAy4dHOMY HaCIEIUIo
OTEYECTBEHHOM XUMHUH;

YBa)XEHHUS K IIPOIlECCYy TBOpYECTBA B OOJACTH TEOPHH U IPAKTUYECKOTO
IIPUMEHEHUs XWUMHH, OCO3HAHWS TOIO, YTO NOCTHDKEHWS HAyKH €CTh PE3yJIbTar
IVIATETBHBIX ~ HAONIOJAEHHUH, KPOMOTIMBBIX OSKCIEPUMEHTAIBHBIX  IIOUCKOB,
IIOCTOSIHHOTO TPyAa YYEHBIX U IIPAKTUKOB;

WHTepeca U II03HABAaTEJIBHBIX MOTHBOB B IIOJYYEHUU U IIOCIEAYIOLIEM
aHamu3e UHPOpPMalMU O MEePEHOBBIX JOCTHKEHUSIX COBPEMEHHOU OTEUECTBEHHOU
XUMHH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIHTAHHSA:

HPaBCTBEHHOTO CO3HAHMUS, STUYECKOr'0 ITIOBEICHNUS;

CIIOCOOHOCTH OIICHHBATH CUTYAaIlWH, CBS3aHHbBIE C XUMUYECKUMH SIBICHUSMU,
¥ MPUHUMATH OCO3HAHHBIE PELICHUS, OPUEHTUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHHWBAaTh CBOE IMOBEAEHUE M IIOCTYIKH CBOUX TOBApHUULIEH C
MIO3UIIUIA HPABCTBEHHBIX M IIPABOBBIX HOPM U OCO3HAHUE ITOCIEICTBUMU ITHUX
MTOCTYIIKOB;

4) dpopmupoBaHHS KYJbTYpPbl 310POBbS:

IIOHMMaHUs IIEHHOCTeW 3JopoBoro u OesomacHoro obpasza JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (DH3MYECKOMY H
MICUXUYECKOMY 310POBBIO;

COONIFOIeHHsT TIpaBmWl Oe30macHOro oOpaileHus ¢ BellecTBaMH B OBITY,
[IOBCEHEBHOM XU3HU U B TPYAOBOM NEATEIBHOCTH;

MIOHMMAaHMWSI I[EHHOCTH MpaBWUJ HHAUBUAYAIBHOIO U  KOJUIEKTHBHOI'O
0e30ImacHOro MOBEAEHUS B CUTYAILIUAX, YTPOXKAIOIIUX 3[10POBBIO U XU3HHU JIFOJEH;

OCO3HAHMS TIOCIEICTBUN W HENPHSATHS BPEIHBIX MPHUBBIYEK (YIOTPEOICHUS
aJIKOTOJIsl, HAPKOTHKOB, KYPEHUS);

5) TpyA0OBOro BOCHIUTAHHKSA:

KOMMYHUKATUBHOW  KOMITETEHTHOCTH B  y4eOHO-HCCIIeJOBATEIbCKON
NEATeNTbHOCTH, OOINEeCTBEHHO IIOJE€3HOM, TBOPYECKOM W APYyrUX BHIAX
JIeSITeIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YYacTHe B pELIeHUH NPaKTUYEeCKUX 3a1ad
COLIMAIEHOM HAIPaBIEHHOCTH (B paMKaX CBOETO KIlacca, IIKOJIbL);



UHTepeca K MPaKTHUYECKOMY M3YyYEHHUIO Ipodeccuil pa3auyHOro poja, B TOM
4HCJie Ha OCHOBE IIPUMEHEHHS MPEeIMETHBIX 3HaHUN 10 XUMUH;

YBaXXEHUS K TPYLY, JTFOLIM TPYya U pe3yibTaTaM TPYAOBOU NESTEIHOCTH,

TOTOBHOCTA K OCO3HAHHOMY BBIOOpY WMHIUBHUIYalbHOW TPaeKTOPUHU
oOpazoBanus, Oymymiedl mpodeccuu W peaqw3alid COOCTBEHHBIX JKH3HEHHEIX
IUIAHOB € YYETOM JIMYHOCTHBIX UHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB U
noTpedHOCTeH 001mecTBa;

6) 3K0JIOTHYECKOr0 BOCTIUTAHHSA:

9KOJIOTUUECKH I[eJIeCO00pa3HOT0 OTHOINEHHS K MPHPOJE, KaK HCTOUYHUKY
CYLLECTBOBAHMS KU3HU HA 3EMIIE;

MMOHWMAaHHUS TIJ00ANBHOTO XapaKTepa SKOJOTHYeCKHX TpobJeM, BIUSHUS
SKOHOMHUYECKHX ITPOLIECCOB HA COCTOSIHUE MMPUPOAHOUN U COLMATIBHOU CPEJIbI;

OCO3HAHUS HEOOXOJUMOCTH HWCIIONB30BAHUS JOCTHIKCHUW XUMUH IS
peIIeHus: BOIIPOCOB PallMOHAIBHOTO MPHUPO/IOIIOIB30BAHNS;

AKTUBHOI'O HENPUATHUS JIEUCTBUM, MNPUHOCAIIUX Bped OKPYKarolleH
MIPUPOTHON cpelle, YMEHHUS MPOTHO3UPOBATH HEOJIArONpPHUSATHBIE KOJIOTHYECKHe
MTOCJIEICTBUS MMPEANPUHUMAEMBIX AEHCTBUN U MPeIOTBpaIlaTh Ux;

HAJIMYUS Pa3BUTOrO HKOJOTHYECKOIO MBIIIIEHUS, 3KOJIOTHYECKON KYIbTYpHI,
OIIBITa JeSITeNIbHOCTHU 9KOJIOTUYECKON HaIlpPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI MU B TIO3HABATENbHOM, KOMMYHUKAaTUBHOM WU COLUAIBHOU
IIPaKTHUKE, CIIOCOOHOCTH W yMEHHUS AaKTUBHO IIPOTHBOCTOSTH HJIEOJIOTHU
xeMmodobuu;

7) eHHOCTH HAYYHOI0 MO3HAHHSA:

COPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U 0OIIECTBEHHOMN IIPaKTUKH;

IIOHWMAaHHUS CHeNUPUKA XUMHH KaK HayKHd, OCO3HaHUA €€ DpPOIH B
bOpMHUpPOBAHUY PALMOHATIHHOTO HAYYHOI'O MBIIUICHUS, CO3JaHWH LIEJOCTHOIO
IIpeJicTaBIeHNsI 00 OKpy’KalollleM MHpe KaK O €QUHCTBE NPUPOIBI U 4YelOBeKa, B
[IO3HAHWY IPUPOIHBIX 3aKOHOMEPHOCTEH U pEIIeHMH IpoOIeM COXpaHEeHHMs
TIPUPOTHOTO PaBHOBECHSI,;

yOEXKIEHHOCTH B 0COOOH 3HAYMMOCTH XUMHM U1 COBPEMEHHOH
[UBWIM3AIMA: B €€ TIyMaHHUCTHYECKON HaNpaBIE€HHOCTH U BaXXHOW pOJIH B
CO3IaHUH HOBOH 0a3bl MAaTEPHAILHON KYJBTYpPhI, PEIICHUH TII00AIBHBIX IIPoOIeM
YCTOMYMBOTO PA3BHUTHS YEIOBEYECTBA — CBHIPHEBOM, SHEPreTUYECKOM, IUIIEBOM 1
SKOJIOTMYECKOM 0€30IIacHOCTH, B Pa3BUTHH MEIUIIMHBEL, OOECIIeUeHUH YCJIOBHUM
YCIIEIIHOTO TPyAa H OKOJOTHYECKHA KOMGOPTHOM JKU3HM Ka&XIOro UieHa
001IIeCTBA; |

€CTECTBEHHO-HAYYHOW TpaMOTHOCTH: IIOHHUMAHHA CYLIHOCTH METOJIOB
TIO3HAHHUS, UCIONL3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH MCIIOJIB30BAThH



NOJTydaeMble 3HaHUA U aHallu3a U OOBSCHEHUS SBICHUHA OKPYXXAIOMIET0 MUpPa U
IIPOUCXOSAIIMX B HEM N3MEHEHUH, yMEHUS [1e1aTh 000CHOBAHHEIEC 3aKITFOUEHUS Ha
OCHOBE HAay4HBIX ()AaKTOB U WMEIOIIUXCS JaHHBIX C IETbI0 IONYYCHHS
JOCTOBEPHBIX BEIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIIONIB30BAaTh XUMUYECKAE 3HAHUSA I
perieHus pobiieM B peallbHbIX KU3HEHHBIX CUTYAIUIX;

HMHTepeca K O3HAHUIO U UCCIIeI0BATENIbCKON e TeIbHOCTH;

TOTOBHOCTA UM  CIIOCOOHOCTH K  HEIPEepHIBHOMY OOpa3OBaHMIO U
caMo00pa30BaHUIO0, K aKTHBHOMY IIOJIy4eHHMIO HOBBIX 3HAHUM IO XUMHH B
COOTBETCTBHH C )KU3HEHHBIMU IIOTPEOHOCTIMY;

UHTEpeca K OCOOEHHOCTSIM TpyZAa B Pa3iUYHBEIX cdepax MpodeccHoHaTbHOMI
JIeSITEIIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeramnpeaMeTHbIE pe3yIbTaThl OCBOCHMS y4ueOHOro mpeaMera «XUMHUS» Ha
YPOBHE CpeIHEro o0IIero 00pa30BaHus BKIIFOYAOT:

3HaYAMBIe i1 (OPMHUPOBAHUS ~ MHPOBO33PEHUS  OOYyUaIOIIUXCS
MEXIUCIATIIIMHAPHEBIE (MEXIIPEeIMETHbIE) OOIIeHayYHbIe MOHSATHUS, OTPaXKarollne
I[EJIOCTHOCTh HAYYHOM KapTUHBI MHpa M CHeNuPUKy METOJ0B ITO3HAHWUIA,
HCITOIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIeCTBO, SHEPIus, SBIICHHUE,
IIporiecc, CUCTeMa, HaydHbIH (DaKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHs, UCCIIE0BaHUE, HAOMOICHNEe, U3MEPEHIE, SKCIIEPUMEHT U IPYTHUE);

yHUBepcalbHble yueOHble NeHCTBHs (II03HABAaTENbHbIE, KOMMYHUKATUBHBIE,

PeryJsTUBHEIE), o0ecrieguBaroIue bopmupoBaHUE GbyHKIIMOHATIBHON
I'PaMOTHOCTH M COIIMATBFHON KOMITETEHITUH 00yJarOIXCsl;
CII0COOHOCTB 00yJaromuxcs WCIIOJB30BaTh OCBOCHHBIE

MEXIUCITUIUTHHAPHBIE, MUPOBO33peHUECKUe 3HAHUSA U yHHMBEpCAJbHbIE ydeOHBIE
NEMCTBUS B O3HABATEIBHON U COLUAIBHOM ITPAKTHKE.

MertanpenMeTHble pe3ysbTaThl OTPAXKAIOT OBJIAJEHUE YHUBEPCAIbHBIMU
y4eOHBIMA  T03HABATEIbHBIMH, KOMMYHHKATUBHBIMA U  PEryJSITUBHBIMU
JIEVICTBUSIMU.

OBnanenne YHHUBepPCaJbHbIMH y4eOHbIMH NMO3HABaTeJbHBIMH
AeHCTBHAMMU:

1) 6a3oBble JJoruYecKHe AeHCTBH:

CaMOCTOSTENFHO  (HOPMYJTHUPOBaTH W aKTyalu3UpoBaTh  Ipodiemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

OmpenessiTh LeNu AEATENIbHOCTH, 3alaBas IapaMeTphl U KPUTEpUH HX
JIOCTH)KEHUsI, COOTHOCUTH PE3YJIbTAThI AEATEIBHOCTH C [IOCTAaBIEHHBIMH LIEJISIMU;

HCTIONIb30BaTh MPH OCBOSHUMW 3HAHUMN NPUEMBI JIOTMYECKOI'0 MBILMIJIEHUS —
BBIJIEJISITh XapaKTepHbIE NMPU3HAKU MOHSATHM U YCTaHABIMBATh UX B3aMMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOIINE IOHATHUS JIsI OOBSICHEHUS OTEIBHBIX (aKTOB U
SIBIICHUH;

BBIOMpaTh OCHOBaHMS U KPUTEPUU I KIacCU(DUKAITUM BEIIeCTB U
XAMHAYECKUX PEAKIINAMN;

YCTaHABIUBATh IPUYUHHO-CICACTBEHHBIE CBS3U MEXAY M3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXJEHUs (MHIyKTUBHBIC, JAEOYKTHBHEIE, IIO
aHAJIOTMH), BBIABISATH 3aKOHOMEPHOCTH U IIPOTHBOPEUHS B PacCMaTpPHBAECMBIX
SIBIICHUSIX, (DOPMYITHPOBATH BEIBOJBI U 3aKIIFOUCHUS;

[IPUMEHSTH B IIPOLECCE ITO3HAHWUS, UCIIONb3YEMBIE B XUMUN CHMBOJIIMYECKUE
(3HAKOBEIE) MOJIENH, ITPe0OPa3OBEIBATE MOICIEHEIE MIPEICTABICHUS — XUMUYECKUAN
3HaK (CHMBOJ) DOJIeMeHTa, XUMHA4YecKas (opMysa, YpaBHEHHE XHUMUYECKOU
peaKkiuu — MpH pelleHUuH y4eOHBIX MO3HABATEIBHBIX M IPaKTUUYECKUX 3ajad,
MIPUMEHSTh Ha3BaHHBIE MOJENIbHBIE MMPEICTaBICHUS JJISl BBISIBIEHHUS XapaKTEPHBIX
IIPU3HAKOB U3y4aeMBbIX BEIIECTB U XUMUYECKUX PEaKIIHi.

2) 6a3oBbIe HCCJIEI0BATEIbCKHE e CTBHS:

BJIaJIETh OCHOBaMH METOJOB HAyYHOTO IO3HAHMS BEIIECTB U XUMUYECKUX
peaKkuuii;

dbopMynHupoBaTh LEeNIK U 3aJ]a4d UCCIIeIOBaHUs, UCII0Ih30BaTh IIOCTABICHHBIE
U CaMOCTOATENHEHO CGhOPMYJIUPOBAaHHBIE BOIIPOCHI B KadyecTBE HHCTPYMEHTA
ITO3HAHUS W OCHOBBI Ui ()OPMUPOBAHUS THUIIOTE3B! IO IPOBEPKE IPABUIBHOCTH
BBICKA3bIBAEMBIX CY)KICHUI;

BJIaJICTh HABBIKAMH CAMOCTOSITENIBHOIO IUIAHUPOBAHUS M IMPOBELCHUSA
YUEHUYECKUX HKCIIEPHMEHTOB, COBEPIIEHCTBOBATh YMEHUS HAONIONATh 32 XOIOM
IIpoIleCcca, CaMOCTOSITENIBHO IPOTHO3MPOBATh €ro pe3yibTaT, (OopMyIHpOBaTh
0000IIIeHHs ¥ BEIBOABI OTHOCUTEIIEHO JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIENOBAHNUSA,
COCTaBIIATH 0OOCHOBAHHBIN OTYET O MpoAeaHHOM padoTe;

IproOpeTaTh ONBIT YYEHWUYECKONM MCCIEeNOBAaTEIbCKOM U IPOEKTHOM
JESATSIIBHOCTH, IPOSBIATh CIIOCOOHOCTP M TOTOBHOCTh K CAaMOCTOSTEILEHOMY
ITOMCKY METOJIOB peIleHUs] MPaKTUYeCKUX 3anad, IIPUMEHEHHIO pa3InYHBIX
METOIOB ITO3HAHUS.

3) pabora ¢ uHdopmanmei:

OPHUEHTHPOBATHCS B Pa3lIMYHBIX HCTOYHHKAX HHOpOpManuKu (HaydHO-
TONyJIAPHAsS JMTEPATYypa XHMHYECKOTO COJEp)KaHUS, CIIPaBOYHBIE I10COOMI,
pecypcsl MIHTepHETa), aHATM3UPOBATh MH(OPMAIHIO Pa3IHYHEIX BUIOB U (HOpM
IIpECTaBIICHHUS, KPUTAYECKHU OLIEHUBATh 8e JIOCTOBEPHOCTH u
HETPOTHUBOPEUNBOCTE;



bopMynHpoBaTh 3apOChl U MPUMEHSTHh Pa3UYHbIE METOIBI MPH IOWCKE U
orbope wuHGMOpManMH, HEOOXOAWUMOW MJisi BBIIOJHEHHS Y4YeOHBIX 3a1ad
OIIpeIeIEHHOTO TUIIA,;

mproOpeTaTh OIBIT MCIIONB30BAHUS HHPOPMAIIMOHHO-KOMMYHHUKATHBHEIX
TEXHOJIOTHH U Pa3IMIHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO  BBIOMpAaTh  ONTUMANBHYI0  (OpMy  IpeICTaBIECHUS
uHpopManuy (CXeMbl, rpad Ky, JuarpaMMbl, TaOJIUIB], PUCYHKH U IpyTHe);

UCIIOIB30BaTh HAy4YHBIA S3BIK B KadecTBe CpefcTBa Ipu pabore C
XUMHYECKOW WH(OpMaIel: NIpUMEHATh MEeXIIpeaMeTHble ((pu3ndeckue u
MaTeMaTHYeCKHe) 3HaKi U CUMBOJIBL, (OpMYJIbl, a00peBHaTyphl, HOMEHKIIATYPY;

UCIIONB30BaTh M IPeoO0pa3oBBIBATh 3HAKOBO-CHMBOJIMYECKHE CpEJICTBa
HaTJITHOCTH.

OBJaeHne yHHBepPCcaIbHbIMH KOMMYHUKATHBHBIMH e CTBHAMH:

3aJ1aBaTh BOIMPOCHI 10 CYIIECTBY OOCYXIaeMOM TEMBI B XOJ€ JUaora u/Win
OUCKYyCCHM, BBICKa3bIBaTh  HUIeH, (GOPMYyIHUpPOBaTh CBOU  IPEIJIOKESHHUS
OTHOCHUTEJIEHO BBITIOTHEHUS MIPEJIOKEHHOMN 3a]aul;

BEICTYyIIaTh C IIpe3eHTalleld pe3yJbTaTOB II03HABATENIFHOH IEeSTENBHOCTH,
MIOJTyYE€HHBIX CAMOCTOSTEIHHO I COBMECTHO CO CBEPCTHUKAMM IIPH BBIIOTHEHHUU
XUMHUUECKOTO 3KCIePUMEHTa, MPaKTHIeCKOW paboTHl 110 UCCIEIOBAHUIO CBOUCTB
H3yYaeMBbIX BEIIECTB, pealn3aluy yueOHOro mpoekTa U (GopMyIHpOBaTh BHIBOJIEI
[0 pe3ysbTaTaM INPOBEAEHHBIX WCCIENOBAaHUU IyTEM COIIAaCOBAHMS IO3ULIMN B
xojie oOcyxieHus 1 0OMeHa MHEHUSIMMU.

OgJjiaieHHe YHHBePCAJbHBIMH PeryJsiTHBHBIMH JeHCTBHAMH:

CaMOCTOSITENIFHO IUIAHUPOBATh W OCYLIECTBISATH CBOIO II03HABATENIBHYIO
NEATEIBHOCT, OmpeAeNss e Iend U 3ajadd, KOHTPOJIUPOBaTH U IO Mepe
HEOOXOAMMOCTH KOPPEKTHPOBATh IpejajaraeMblii alropuT™M JeHCTBUM IIpH
BBIITOJTHEHWH Y4YeOHBIX W HCCIIEIOBAaTeNbCKUX 3a/ad, BBHIOMpaTh Haumboee
3¢ PeKTUBHBIA CIIOCOO MX peIIeHHs C Y4ETOM IONy4eHHs HOBBIX 3HaHUU O
BEIECTBaX W XUMUYECKUX PEeaKIIHsIX;

OCYIIIECTBIATh CAaMOKOHTPOJIb CBOEH JI€ATENbHOCTH Ha OCHOBE CaMOaHaIN3a
¥ CaMOOIIEHKH.

HNPEAMETHBIE PE3YJIBTATDBI

10 KVIACC

[IpemMeTHBIE pe3ynbTaThl OCBOeHUsI Kypca «OpraHudeckas XUMUAD»
OTpa)KaroT:

chOPMHPOBAaHHOCTh  TPENCTABICHUM O XMMHWYECKOH  COCTaBILAIOIIEH
€CTECTBEHHO-HAYYHOH KapTUHBI MHpa, POJIU XUMHU B IIO3HAHUU SBICHUU



IPUPONAB, B (OPMHUPOBAHWUM  MBIIUICHUS ¥  KYJIBTYphl JHYHOCTH, €&
GYHKIIMOHATEHON TPAMOTHOCTH, HEOOXOAMMOM [IJIsI peIICHIsI TPaKTHIECKUX 3a/1a9
M SKOJIOTMYECKH 00OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JIOPOBBIO U IIPUPOIHOMN
cpene;

BIaJeHHEe CHCTEeMON  XMMHMYECKHMX  3HaHWM, KOTOpas  BKJIIOYAeT:
OCHOBOIIOJIATAIONIMe IIOHATHS (XUMHYECKHHA JJIEMEHT, aToM, DSJIEKTPOHHAs
000J10YKa aToMa, MOJIEKYJIa, BAJIEHTHOCTD, 3JIEKTPOOTPHIIATEIEHOCTD, XUMUYeCKast
CBA3b, CTPYKTypHas dopmyna (pa3BEpHyTas M COKpam€HHas), MOJb, MOJISIpHas
Macca, MOJLIPHBIH 00BEM, YIJIEPOIHBINH CKeJleT, (QYHKIMOHANbHAS TIpyIIa,
paI¥Kal, W30MEpHs, H30MEPbI, TOMOJIOTHYECKHHA P, TOMOJIOTH, YTJIEBOOPOIEI,
KHCIIOPOa M a30Tcoepkallue COeTUHEHHS, MOHOMEp, IOJUMep, CTPYKTYpPHOE
3BEHO, BEICOKOMOJICKYJIIPHBIE COSIUHEHNUS); TEOPUH U 3aKOHBI (TEOpHsl CTPOCHHUS
opranndeckux BemecTB A. M. ByTinepoBa, 3aKOH COXpaHEHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHAN SI3BIK XHMHH, MHPOBO33pEHUECKHE 3HAHUA,
JeXaIle B OCHOBE ITOHWMAHWS IMPUYMHHOCTA ¥ CHUCTEMHOCTH XUMHUYECKUX
SBIIEHNH, (aKTONOTHIECKHe CBENEHHUS O CBOMCTBAaX, COCTaBe, IIONY4YEHUU WU
0€30IMacHOM HCITOJIb30BaHUH BaXXHEUIITMX OPraHWMYECKHWX BEIIECTB B OBITY U
MIPaKTHIECKON AESTebHOCTH YeII0OBEKa,;

cOPMUPOBAHHOCTh YMEHWU BEBIIBISATH XapaKTepHble INPU3HAKU ITOHATHH,
YCTAaHABIUBATh MX B3aUMOCBSI3b, UCIIOIH30BAaTh COOTBETCTBYIOIIUE IMOHATHS IIPU
OIKCaHUH COCTaBa, CTPOSHHUS U MPEBPALICHIH OPraHNIeCKUX COeIUHEHNH;

COPMUPOBAHHOCTh YMEHUU HCIIOIB30BATh XUMHUUYECKYI0 CUMBOIHKY UL
COCTaBJIEHUS MOJEKYJSIPHBIX M CTPYKTYpHBIX (pa3BEpHYTOH, COKpallEéHHON)
bopMyaT OpraHWYEeCKMX BEIIECTB W ypaBHEHUM XMMHUYECKHX peaKIUi,
HU3rOTaBIMBATh MOJETH MOJIEKYJ OPraHHYeCKUX BEINeCTB MJIs WUIIOCTPAlUK KX
XMMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOSHHUS;

c(hOPMHUPOBAaHHOCT YMEHHH YCTaHABIHMBATh NPHUHAIEKHOCTD H3y4YEHHBIX
OpraHMYeCKMX BEIIECTB II0 HX COCTaBy M CTPOCHHIO K OIPEAEIEHHOMY
KJIACCy/TpyIIie COeOWHEHWH (yIiIeBOLOPOMBI, KHCIOPOJ U a30TCOAeprKallde
COEIMHEHHs, BBICOKOMOJIEKYJISIDHBIE COEQWHEHMsI), NaBaTh WM Ha3BaHUS II0
cucremarnueckoit HoMenkiarype (IUPAC), a Takke HpUBOAUTH TPUBUAIBHEIE
HA3BaHUS OTHENBHBIX OpPraHWYECKHX BEIEeCTB (ITWIIEH, IPONIWIECH, AaleTHIIEH,
STHIIEHTIIHKOJb, TIHIEPHH, (GEeHO], (opMaNbIerul, aneTalbIern], MypaBbUHAas]
KHCJIOTa, YKCYCHAs KUCIIOTa, OJICHHOBAsI KHCIIOTa, CTeapUHOBAasl KUCIIOTa, TTIF0K034,
bpyKTO32a, KpaxMal, [eJUTI003a, [IHUIHH);

cOPMHUPOBAHHOCTh YMEHHS ONpPENeNsITh BHIBl XHUMHYECKOH CBS3H B
OpPTaHUYECKHUX COeTUHEHUAX (O{UHApHEIe U KpaTHEIE);



chOpMHUPOBAHHOCTh YMEHHUS MPUMEHSTH TIIOJOXKEHUS TEOPUH CTPOEHHUS
opranuueckux BeuiectB A. M. BytnepoBa st 00bsCHEHUS 3aBUCUMOCTH CBOWCTB
BEII[ECTB OT X COCTaBa M CTPOEHMS; 3aKOH COXPAaHEHUSI MaCChl BEILIECTB;

chOpMUPOBAaHHOCTh ~ YMEHHUH  XapaKTepHU30BaThb  COCTaB, CTPOEHHE,
bu3NUecKre W XUMHUYECKHE CBOMCTBA TUIWYHBIX TIPEICTABUTENICH pa3IHIHBIX
KJIaCCOB OpPTaHWYEeCKUX BEIIeCTB (METaH, 3TaH, ITWJICH, NPOIWIEH, aleTHIIeH,
Oyramuen-1,3, metmnOyragueH-1,3, GeH30i, METaHOJ, 3TAHOJ, STHJICHIIHUKOJb,
TIIMLEpUH, (EeHOJ, alleTalblerull, MypaBbUHAS M YKCYCHAas KHCIOTHI, TJIFOKO03a,
Kpaxmall, LeJUTI0JI03a, aMIHOYKCyCHasl KHCIIOTa), WIUTFOCTPHUPOBATh TeHETHIECKYIO
CBS3b MEXIy HUMH ypPaBHEHUSIMH COOTBETCTBYIOIIMX XHMHUYECKUX PEAKIUN C
HCITOJTF30BaHUEM CTPYKTYPHBIX (HOPMYIT;

c(hOpPMHPOBAHHOCTh YMEHHUS XapaKTEPHU30BATh UCTOUYHUKH YTIIEBOIOPOIHOTO
CeIpbs (HedTh, TPUPOIHBIA Ta3, Yrojib), CIOCOOB WX TepepaboTKu H
paKTUIeCKOe IIPUMEHEeHHEe IIPOyKTOB epepaboTKy;

chOpPMHUPOBAHHOCTh YMEHHH TPOBOAUTH BBIYHCICHUS [0 XUMUYECKUM
ypaBHeHUSIM (Macchl, 00b&Ma, KOJIMYECTBA HCXOJHOTO BEIIEeCTBA MM IPOMYKTa
peakuuyu TO W3BECTHBIM Macce, O00BEMY, KOIWYECTBY OJHOIO U3 HCXOIHBIX
BEIIECTB WM IIPOJTYyKTOB PEaKIIUN);

cOpPMHUPOBAHHOCTL YMEHHUU BIQNETh CHCTEMOM 3HaHMA 00 OCHOBHBIX
METOJax Hay9YHOTO ITO3HAHUS, UCIIONB3YyEMBIX B XUMUH IIPU U3yUYEHUU BEIIECTB U
XUMHYECKUX SBICHUN (HaOroIeHre, U3MepeHue, SKCIIEPUMEHT, MOICITUPOBaHHE),
HCITOJIE30BaTh CHUCTEMHBIE XUMHYECKHe 3HaHUS Uil NpUHATHS pelleHud B
KOHKPETHBIX JKH3HEHHBIX CHUTyallWsX, CBS3aHHBIX C BeU[eCTBAMH H UX
MIPUMEHEHUEM;

chOpPMHUPOBaHHOCTh YMEHUN COOTIOAATh IIPaBHiIa MOIb30BAHMUSI XUMUIECKON
MOCYIOH ¥ JTabopaTOpHBIM 00OpYyHOBaHWEM, a TaKKe IpaBMiia OOpalleHus C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKLHUSMH ITI0 BBITIOJHEHUIO J1a0OpaTOPHBIX
XUMHUYECKUX OTIBITOB;

ChOPMUPOBAaHHOCTE YMEHWH IUIAHUPOBAaTh M BEHINONHATh XUMHUYECKHAN
SKCIIEpUMEHT (TIPEeBPAICHUsT OpTaHUYECKUX BEILIeCTB NPY HarpeBaHUM, IIOIyYEHHE
STHJIEHA W W3yYeHHE ero CBOWCTB, KadeCTBEHHBIC pEaKIHMH OpPraHUYeCKUX
BEIIIECTB, JeHAaTypanus OeIKOB NPH HArpeBaHWH, I[BETHBIE pPEaKIHUU OENKOB) B
COOTBETCTBUH C TMpaBHJIAMH TEXHHKH O€30macHOCTH IpU OOpalleHuu ¢
BEIIECTBAMU U J1a0OpaTOpHBIM OOOpPYIOBaHMEM, IIPEACTABIATH PE3yJIbTaThI
XUMHYECKOTO DKCIIEpHMeHTa B (opMe 3aliCH YpPaBHEHHH COOTBETCTBYIOLIUX
peaxiuii ¥ GOpMyTHPOBATh BEIBOABI HA OCHOBE 3TUX PE3yJIbTATOB;

c(OPMHPOBAHHOCT YMEHHH KPUTHYECKH aHAU3UPOBATh XHUMUYECKYIO
HHDOPMAIINIO, MOMydyaeMyl0 H3 pa3HbIX HCTOYHHKOB (CpeAcTBa MacCOBOH
uHhopmanuu, IHTEpHET U IPYTUX);



chOpMUPOBAaHHOCTE  YMEHHH  COONIOHATh  IMpaBHJa  SKOJIOTHUECKH
1[eecoo0pa3Horo TMoBefeHUuss B OBITY W TPYHOBOM MOESTEILHOCTH B IENIX
COXpPAaHEHHUSA CBOETO 3[0pOBbSl U OKPYXXAIOIIEW MPUPOAHOU Cpelbl, OCO3HABATh
OIIaCHOCTH BO3JIEHACTBUS HA J>KUBBIE OPraHU3MBI OIPENENEHHBIX OPraHUYECKHUX
BEILECTB, IMOHMMAas cMeIca mokasarens IIJIK, modcHATe Ha mpuMepax CIOCOOBI
YMEHBIIEHUS X I[PEeNOTBpPALlEHUS KX BpPEIHOrO0 BO3LEHCTBHSA HA OpPraHU3M
YyeJIOBEKa;

JUIsT 0OYJarOIUXCs ¢ OTPaHUYCHHBIMU BO3MOXKHOCTSMH 3J0POBBS: yMEHUE
MIPUMCHATh 3HaHUS 00 OCHOBHBIX JOCTYIIHBIX METOAaX IIO3HAHUS BEIIeCTB U
XUMHUYECKHUX SBIICHUM;

JUISL CIEeTBIX W CIA0OBUAAIMX OOYYaroIUXCs: YMEHUE WCIOJIb30BaTh
penbedHO-TOYeUHYIO cucTeMy oOo3HadueHud JI. bpaiiis mis 3amucu XUMHYECKUX

dopmyL.
11 KJIACC

[IpenmeTrHble pe3yabTaTHl OCBOCHUS Kypca «OOImas ¥ HeopraHudeckas
XAMUSD OTPaXKaroT:

chOpMUPOBAaHHOCTh MPEACTABICHUM: O XUMUYECKOW  COCTaBIISIOLIEH
€CTECTBEHHO-HAYYHOM KapTWUHBI MHpPaA, POIM XMMHHM B IIO3HAHUU SBIICHUU
NpuUpoONbl, B (GOPMUPOBAHWHM MBIIUICHUS W  KyJbTypsl JIMYHOCTH, €8
(bYHKITHOHATFHON IPaMOTHOCTH, HEOOXOIUMOM JIJIs peIIeHNs IPaKTUIECKUX 33134
U SKOJOTHYECKH 0OOCHOBAHHOTO OTHOILICHHS K CBOEMY 30POBBIO U IPUPOIHOU
cpele;

BIIaJICHNE CUCTEeMOM  XWMHYECKMX  3HAHWM, KOTOpas  BKIIFOYAET:
OCHOBOIIOJIATAIOIINE ITOHATHS (XMMHWYECKHUH 3JIeMEeHT, aToM, W30Tom, S-, p-, d-
SIIEKTPOHHBIE OpPOWUTANM ATOMOB, WOH, MOJIEKyJla, MOJb, MOJIAPHBIH O0O0BEM,
BAJIEHTHOCTB, 3JIEKTPOOTPULIATEIBHOCTD, CTEIIEHb OKUCJIEHUS, XUMUYIECKast CBSI3b
(KoBaJIeHTHAs!, HOHHAS, METAJUINYECKast, BOJOPOIHAs), KpUCTANINIeCcKas peIléTKa,
TUMBl XUMHYECKUX  peakiuid, pacTBOp, OJJEKTPOJIUTHI, HEIIEKTPOJIUTEI,
BIICKTPOIUTAYECKAS OUCCOLMALUs, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKOH peakIliy, XWUMHYEeCKOe PaBHOBECHE); TEOPHMU M 3aKOHBEl (Teopus
3JIEKTPOJIUTHYECKON auccolnnanuu, mnepuoaudeckuit 3axkon [l M. Menneneesa,
3aKOH COXPaHEHMSI MacChl BEIECTB, 3aKOH COXPAHEHUS M IIPEBpAlllEeHUs SHEPIUHU
P XUMHWYECKUX PEaKIMsIX), 3aKOHOMEPHOCTH, CHMBOIUYECKUH S3BIK XUMUH,
MHPOBO33PEHYECKUE 3HAHUS, JIEXKAIIWE B OCHOBE IIOHMMAaHWs IMPUYHHHOCTH H
CHCTEMHOCTH XWMHUECKUX SIBJICHUM, (AKTOJOTHMUECKHE CBEIEHHS O CBOMCTBAX,
cocTaBe, MOJIyYeHUH U 0e30ITaCHOM HCIIOJIb30BAaHUM BaXKHEUIIINX HEOPraHWYECKHUX
BEIIIECTB B OBITY U MPAKTUUECKOU NEITEIIFHOCTH YEI0BEKa;



cOpPMUPOBAaHHOCTF YMEHUM BBISIBIATH XapaKTEepHBbIC MPU3HAKH IOHITHH,
yCTaHaBIMBAaTh UX B3aUMOCBS3b, MCIIOJIB30BaTh COOTBETCTBYIOLIUE IMOHSTHS IPU
OTIMCAaHWH HEOPTraHUYECKHUX BEIIECTB U UX IIPEBPAIIICHHUI,

c(hOpMHPOBAaHHOCTh YMEHUW HCIIOIB30BATh XUMHYECKYIO CHUMBOJIMKY [IS
cocTaBiaeHUS (OpPMYJT BEIIECTB M  ypaBHEHUM XUMHUYECKUX  pEaKIlWi,
cucrtemaruyeckyro HoMeHknatypy (IUPAC) u TpuBuansHble Ha3BaHUS OTJEIHHBIX
HEOpPraHWMYECKUX BeIecTB (yrapHbld ra3, YIJIEKHCIBIM Ta3, aMMHaK, raméHas
U3BECTh, HeralléHast U3BECTh, TUThEBas cojla, TUPUT U APYyTHE),

c(hOpMHUPOBAHHOCTh YMEHHI OMpPEAEIATh BAJ€HTHOCTh U CTEIIEHb OKUCIICHUS
XUMHUYECKUX BJIEMEHTOB B COCIMHEHUAX PA3IUYHOIO COCTAaBa, BUJ XUMUYECKOU
cBaA3U (KOBaJIEHTHAs, HOHHAs, METaJUTMUecKas, BOAOPOIHAS) B COSIUHEHUSX, THUII
KPUCTATHIECKON PEIETKH KOHKPETHOTO BellecTBa (aTOMHAas, MOJIEKYJISIpHasd,
HOHHAs, MeTaJITHdecKas ), XapakTep Cpeabl B BOAHBIX pacTBOpax HEOPTaHUYECKHUX
COEIMHECHUH;

chOpMHUPOBAHHOCTh yMEHHUH yCTaHaBIUBATh MIPUHAJIEKHOCTD
HEOPraHWYECKHUX BEIECTB IO HMX COCTaBy K OIpeAelN€HHOMY KiaccCy/Tpymie
coenWHEeHHUH (MPOCThIe BEIIEeCTBA — METAUIBl U HEMETAJLIBI, OKCUBI, OCHOBAHNUA,
KHUCJIOTBI, aM(DOTEpHEBIE THIPOKCUIBI, COJIH);

c(OpPMHUPOBAHHOCTh YMEHUN PacKphIBATh CMBICI IEPHUOAAYECKOro 3aKoHa [l
W. MeHneneeBa 1 IEMOHCTPUPOBATH €T0 CUCTEMATH3UPYIOIIYI0, OO BSICHUTEIBHYIO
¥ TIPOTHOCTUYECKYIO QYHKITUY;

chOpMHPOBAaHHOCTh YMEHHUM XapaKTepHU30BaTh JJIEKTPOHHOE CTPOECHHE
aTOMOB XHUMHMYECKHUX »dJeMeHTOB 1—4 mnepuonoB Illepuonuyeckoid CUCTEMEI
xuMudeckux syeMentoB JI. M. MeHneneeBa, HCIONB3ysS IOHATHAS «S-, p-, d-
3JIEKTPOHHBIE opbuTanmy, «9HEPTeTUYECKHE YPOBHUY, 00BSACHATH
3aKOHOMEPHOCTH HU3MEHEHUsI CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COEIUHEHUU
II0 TIeproaM U rpymrmam [lepronnaeckoii cucTeMbl XUMHYECKUX 351eMeHToB 1. M.
Menpeneena;

chOpMHUPOBAaHHOCTE yMEHHWH  XapakTepu3oBaTh (OMUCHIBATH)  0OOIIHUE
XUMHUYECKHE CBOMCTBA HEOPraHWYECKUX  BEINEeCTB  Pa3lIMYHBIX  KJIACCOB,
ITOATBEPXKIATH CYIIECTBOBAHWE TCHETHUECKON CBS3UM MEXIY HEOpraHHYEeCKUMHU
BEIIIECTBAMH C IIOMOIIBI0 YPaBHEHHUH COOTBETCTBYIOIIUX XUMUYECKUX PEAKLIAMN;

chOpMUPOBAHHOCTh YMEHHUS KJIACCU(DUIMPOBATh XUMHUYECKHUE DEAKIUU II0
pa3IMYHBIM TpPU3HAKaM (YHCIy M COCTaBy pPEardpyroIlyUX BEIIECTB, TEIIOBOMY
sh(deKTy peakiud, W3MEHEHUIO CTENeHeH OKWCIEeHUs 3JIeMEHTOB, 00paTUMOCTH
pEeaKITiy, YIaCTHIO KaTalu3aTopa);

c(hOPMHPOBAHHOCTh YMEHUN COCTaBIATh yPaBHEHHs DEaKIMH pa3IHYHEIX
THUIIOB, IOJIHBIE ¥ COKPAIEHHbBIE YPaBHEHHS PeaKIUi HOHHOTO OOMeHa, yIUThIBas
YCIIOBUS, TIPA KOTOPBIX 3TU PeaKLMU UIAYT 10 KOHIA;



chOPMHUPOBAHHOCTh yYMEHHUM IPOBOAMWTH pPEaKIUH, MOATBEPKAAIOIINE
KaueCTBEHHBIA COCTaB PA3NIHYHBIX HEOPraHWYEeCKUX BEIIECTB, pPaclo3HaBaTh
OIIBITHBIM ITYyTEM HOHBI, IIPUCYTCTBYIOIINE B BOJIHBIX PACTBOPaX HEOPTaHUYECKUX
BEII[ECTB;

ChOpPMHPOBAHHOCTh yYMEHUW  PaCKphIBATh CYIIHOCTh OKHCIIUTEIHLHO-
BOCCTaHOBUTEBHBIX PEAKIUi MOCPEICTBOM COCTaBIEHMS 3JIEKTPOHHOrO OanaHca
3THUX PEaKLIUi;

CcOPMHUPOBAHHOCTh YMEHUH OOBSCHATH 3aBUCUMOCTh CKOPOCTU XMMUYECKOU
peaKIuy OT pa3NuIHbIX (DAaKTOPOB; XapaKTep CMEIIECHU XUMUYECKOr0 PaBHOBECHS
B 3aBHCHMOCTH OT BHeIHero Bo3aeiicTBus (nmpuniun Jle [llaTtense),

chOpPMHPOBAaHHOCTh YMEHHH XapaKTepU30BaTh XUMUYECKHE IIPOIECCHI,
Je)Kkalde B OCHOBE IPOMBIIUICHHOTO TONyYeHUs CEPHON KHCIOTHI, aMMHakKa, a
Takke CHOPMHUPOBAHHOCTH MpEACTaBICHUN 00 OOIMMX HaydHBIX NPUHIUNAX U
SKOJIOTHYECKUX MpolIeMax XUMUYECKOT 0 IIPOU3BOCTBA;

chOPMHUPOBAHHOCTh YMEHUW IIPOBOJUTH BBIYUCIEHHUS C HCIIOJIB30BAHUEM
IIOHATHS «MAaccoBas JOJS BelIecTBa B pacTBOpe», OOBEMHBIX OTHOIIEHUH ra3oB
IIPY XAMHUYECKUX PEaKIMsIX, MacChl BellecTBa MIH 00BbEMa ra3oB II0 U3BECTHOMY
KOJIMYECTBY BEIECTBA, Macce WK OOBEMY OJHOIO M3 y4acTBYIOIIMX B PEaKIHU
BEIIECTB, TEILIOBOr0 3ddeKkTa peakiid Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEIIECTB, NTPEBpAaIlleHUs] U COXPaHEHUs SHEPIHH;

c(hOpPMHUPOBAHHOCTh YMEHUH COOIIONATh IpaBUila MI0JIb30BAHUS XUMHUYECKOH
mocyoii u yabopaTopHBIM 00OpYIOBaHHEM, a TaKKe IIpaBUla OOpaIleHHs C
BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIMSMH II0 BBIIOJHEHHUIO J1abOpaTOPHBIX
XUMHUYECKUX OIIBITOB;

COPMHUPOBAaHHOCTE YMEHUU IUIAaHUPOBaTh W BBINOIHATH XUMHUYECKHUH
SKCIIEpUMEHT (pa3lioKeHHe TMEepOKCHIa BOJOpOoJa B IPUCYTCTBHM KaTallA3aTopa,
OmpelieJieHue Cpefsl pPAcTBOPOB BEIIECTB C IIOMOIIBIO YHHBEPCAIBHOI'O
HHIAKATOPa, BIUSHUE Pa3IMYHbIX (AKTOPOB HA CKOPOCTh XMMHUYECKOU peakiuy,
peakiuy WOHHOTO OOMeHa, KayeCTBeHHBIE peakluu Ha cynbdar-, kapOoHAT- H
XJIOPUI-aHUOHBI, Ha KaTHOH aMMOHUS, PeIlleHHe 3KCIEPUMEHTAIBHBIX 3a1ad II0
TeMaM «MeTtaiel» U «HemeTamibl») B COOTBETCTBUM C IIPABHJIAMU TEXHUKHU
©e301MacHOCTH TIpH OOpAIllEeHUH C BEIIECTBAMH U J1a00paTOPHBIM 000pyLOBAHUEM,
MPEICTABIATE pPEe3yNbTaThl XHMHUYECKOrOo JKCIIEpUMEHTa B (QopMe 3alucu
YpaBHEHHMM COOTBETCTBYIOIIMX pPeakiuii W (opMyIMpoBaTh BBIBOIABI Ha OCHOBE
STUX Pe3yJIbTaTOB;

chOpMHPOBAHHOCTh YMEHHM KPUTHYECKH AaHAU3HPOBATH XUMUYECKYIO
HHGOPMAIIHIO, TMONydaeMyl0 W3 pa3HBIX MCTOYHUKOB (CpelicTBa MacCOBOU
KOMMYHUKaIuu, UHTepHeT U Jpyriux);



COPMHPOBAaHHOCTE ~ YMEHUM  coOMofaTe  IpaBHUia  JKOJIOIMYECKU
11eJ1ecO00pa3HOr0 IMOBEJEHUSI B OBITY M TPYNOBOM IEATENBHOCTH B IENIAX
COXpaHEHHUS CBOETO 3I0pOBbS U OKPYXXAIOIEH MIPHUPOMHON CpEnNbl, 0CO3HABAThH
OITaCHOCTH BO3IEWCTBYS HA KUBBIE OPTaHU3MBI OIIPEeNIEHHBIX BELECTB, [IOHUMAs
cMblcn mokaszarens ITJIK, mosicHATP Ha mprMepax CIOCOOBl YMEHBIIEHUS U
IpeIOTBPAIECHHS KX BPEIHOIO BO3AECUCTBH Ha OPraHU3M YelIOBEKa,

I 00yYaromuXcs ¢ OrpaHUYEHHBIMU BO3MOXHOCTSMHU 3I0POBBS: YMEHHE
IIPUMEHATh 3HaHWs 00 OCHOBHBIX JOCTYIIHBIX METOJaX IIO3HAHMS BEIIECTB U
XUMHYECKUX SBIICHUN;

IUIA CJENBIX W CIaboBHUISIIMX OOYyYaroIUXCsl: YMEHHE HCIIONb30BaTh
penbedHO-TOYeYHYIO cucTeMy oOo3HadeHul JI. bpains ajs 3amucu XUMHYECKUX

bopmyL.



TEMATHYECKOE IIN-TAHUPOBAHHUE

10 KIIACC
Konu4ecTBo yacos JJIeKTPOHHbIE
HanmenoBaHue pa3esioB H TeM (undposrbie)
Ne ii/m Konrpoasusie | IlpakTmueckue
NPOrpaMMBbI Bceero o0pa3oBaTeJibHbIE
pabdoThI padoThI
pecypebl
Paznen 1. Teopernueckue 0CHOBBI OPraHHYeCKOH XMMHH
[IpenmeT opranudeckoi xumuu. Teopus
1.1 CTPOEHUSI OPraHUYECKUX COCTUHCHUH A. 3 https://lesson.edu.ru/04/10
M. bytneposa
Wtoro mo pazneny 3
Pazgen 2. Yriesogopoanst
2.1 [IpenenbHbIe yreBOAOPOIBI — AJKAHBI 2 https://lesson.edu.ru/04/10
HenpenenbHble yrieBoLOPOIBL: AIKEHBL,
2.2 RERRES > HOPOR 6 1 https://lesson.edu.ru/04/10
aJIKaIEHBbl, ATKUHBI
2.3 ApoMaThyYecKue yIriieBOIOPOIBI 2 https://lesson.edu.ru/04/10
[ TpupoHbIe HCTOYHUKY YIJIEBOLOPOIOB U
2.4 PHPOXR y PSS 3 1 https://lesson.edu.ru/04/10
uX nepepaboTka
Wroro no pazneny 13
Paznen 3. Kuciiopoacoxep:kammue opranudecKue coexuHeHus
3.1 Crouptsl. ®eHon 3 https:/lesson.edu.ru/04/10
Anpaerunsl. Kapo CJIOTBHI.
32 e R 7 1 https://lesson.edu.ru/04/10
Cnoxuble 3GHuphI
S YrieBoasl 3 1 https://lesson.edu.ru/04/10



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/l
https://lesson.edu.ru/04/1
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ni/04/l

HWroro no paszgeny

13
Pasnen 4. A3oTcoep:kanmue OpraHu4ecKue coeJHHeHus
4.1 AMAHBL. AMUHOKUCIOTEL benku 3 https://lesson.edu.ru/04/10
Wtoro o pasgeiy 3
Paszgen 5. BoicokoMOJIEKYJISPHBIE COeXUHEHHUA
3.1 [Tnactmaccer. Kayuayku. Bonoxna 2 https://lesson.edu.ru/04/10
Hroro no pazzmeny 2

OBIIEE KOJIMYECTBO YACOB IIO ITPOI'PAMME

34



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

11 KJIACC

KosmmyecTBo yacos JJIeKTPOHHBIE
HanvenoBaHue pa3eioB U TeM (mudponbie)
Ne ni/m Konrpoanunie | IIpakruveckue
NPOrpaMMbl Bceero o0pasoBaTeJbLHbIE
padoThI padoTeI
pecypesbl
Pasnen 1. Teoperudeckue 0CHOBBI XHMHH
Crpoenue aromoB. [lepuoguyecknii 3aK0H
1.1 u [lepuoguyeckas cucreMa XUMHUYECKUX 3 https://lesson.edu.ru/04/10
sanemenToB J[. . Menneneera
& .
1.2 IROXH Y B e AT nae 4 https://lesson.edu.ru/04/10
BEIIECTB
1.3 XVAMHYECKHE PEeaKIIHI 6 1 1 https://lesson.edu.ru/04/10
Utoro no pasneiy 13
Paznen 2. Heopranuyeckasi xumMmust
2.1 MeTaibt 1 https://lesson.edu.ru/04/10
2.2 Hemeramist 1 1 https://lesson.edu.ru/04/10
23 CBsI3b HEOPTaHUYECKUX M OPraHUIECKHUX ) hitos:esson.edu AL
BEIIECTB
Hroro 1o pasnery 17
Paznen 3. Xumus 1 )KU3Hb
3.1 XUMHS U )KA3HB 4 https://lesson.edu.ru/04/10
Uroro mo pazgery 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3



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

IMMOYPOYHOE INTAHUPOBAHHUE

10 KIIACC
KosmmyecTBO 9acos JJIeKTPOHHBIE
Ne Jara uppoBbIe
Tema ypoka Konrpoasusbie | IlpakTnyeckue p
/i Bcero H3ydeHus | obpa3zoBaTejbHbIE
padoTsI padoThI
pecypchl
[IpeameT opraHU9ecKOy XUMUH, €&
1 pe P 1 07.09 https://lesson.edu.ru/04/10
BO3HHUKHOBEHUE, pa3BUTHE U 3HAYCHHE
Teopust cTpoeHUS OPraHUYIECKUX
2 coequnenuit A. M. bytneposa, e€ 1 14.09 https://lesson.edu.ru/04/10
OCHOBHEIE MTOJIOKEHHS
[IpencraBneHue o KaccupuKanuu
OpraHNYEeCKUX BEIIECTB.
3 Homenxkarypa (cucreMaTHYecKas) U 1 21.09 https://lesson.edu.ru/04/10
TPUBHAIBLHBIE HA3BAHUS OPraHHIECKHIX
BEINECTB
MetaH U 3TaH — IIPOCTECHIIIHE
4 P 1 28.09 https://lesson.edu.ru/04/10
IpeICTaBUTENH AJIKAHOB
AJIKaHBL: COCTaB U CTPOCHHE,
5 g P 1 05.10 https://lesson.edu.ru/04/10
TOMOJIOTHYCCKHH Pt
6 AJIKEHBIL: COCTaB U CTPOEHUE, CBOMCTBA 1 12.10 https://lesson.edu.ru/04/10
DTHIIEH | IPOLHIICH — HIPOCTeilye
7 p p 1 19.10 https://lesson.edu.ru/04/10
MPEICTaBUTENN AJIKEHOB
[IpakTudeckas padora Ne 1.
8 «[TomydeHue >THIIEHA U U3YIECHHUE €TI0 1 1 26.10 https://lesson.edu.ru/04/10
CBOMCTB»
9 Anxanuensl. byraguen-1,3 u 1 09.11 https://lesson.edu.ru/04/10
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MeTmOyTanuen-1,3. Ilomyuenue
CHHTETHYECKOTO KayuyKa U Pe3UHBI

10

AJIKHHEIL: COCTaB X OCOOESHHOCTH
CTPOCHUS, FTOMOJIOTHYECKUH P,
AneTusieH — npocTeHInui
MIpe/ICTaBUTEINb AIKIHOB

16.11

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

11

Beraucnenust 1o ypaBHEHHIO
XUMHUYECKOMN peaKiuu

23.11

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

12

I'emeTnyeckas CBA3b yriesoaopoaos,
IpHHAJICKAMHUX K Pa3JITIHbBIM
Ki1accaM

30.11

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

13

[IpupoaHbIe HCTOYHUKU
YTJIEBOJOPOOB: IIPUPOAHBIN ra3 U
HOIyTHBIE HeTIHbIE ra3sl, HeQTh U
IIPOYKTHI €€ epepaboTKu

07.12

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

14

ApeHsl: 6EH30I1 ¥ TOJYOIL.
TOKCHYHOCTH apeHOB

14.12

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

15

[IpupoHbIe HCTOYHUKH
YTJIEBOJOPOIOB: IPUPOJHBIN a3 u
MOMyTHEIE He(TsHBIE ra3sl, HeQTh U
TPOJIYKTHI €€ mepepaboTKh

21.12

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

16

KonTponsnas pabota 1o paszeny
«YTIeBo1OPOIBI»

28.12

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

¥ §

HpC,ZICJIBHble OOHOATOMHBIC CITHPTHI:
METaHOJI X1 O9TAaHOJL. Bo,uoponHas{ CBsA3b

11.01

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

18

MHoroaroMHbIe CITUPTHIL:
STHJICHITIUKOJIb U INIMOCPHUH

18.01

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

19

denon: CTpoC€HUE MOJIEKYIIBI,

25.01

https://lesson.edu.ru/04/10
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(bu3myeckre ¥ XMMUYECKHE CBOMCTBA,
IpUMEHEHHE

20

Aunpaerunpl: GopMabAETHI K
arnerajgpaerun. AneToH

01.02

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

21

OmHOOCHOBHEIE NIpe/ieTIbHBIE
KapOOHOBBIE KMCIIOTHI: MypaBbHHAS U
yKCyCHas

08.02

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

22

[TpaxTuaeckas paborta Ne 2. «CpoiicTBa
pacTBOpa YKCYCHOH KHCIIOTBI»

15.02

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

23

CreapuHOBast ¥ OJICHHOBAS KHCJIOTBI,
KaK IPeJICTABUTEIIN BBICIINX
KapOOHOBBIX KHCIIOT

22.02

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

24

MErU1a KaK COJIM BEICIIHX Kap6OHOBBIX
KHCJIOT, HX MOXOIIIECC JeHCTBUE

29.02

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

25

Croxxable 3(UpBI KaK IPOU3BOIHBIE
KapOOHOBBIX KUCIOT. [ upomnus
CJIOKHBIX 3(UpoB

07.03

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

26

XXupbl: rEAPOIH3, IPUMEHECHHUE,
OuoIoruYecKast poJib KHUPOB

14.03

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

27

VTIeBoIbl: COCTaB, KiIacCu(pUKaIus.
Baxxueiimue mpeacTaBUTeNH: [III0K034,
dpykTo3a, caxaposa

21.03

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

28

KontpomnpHas padora 1o pasaeny

<(KI/ICIIOpOJ1CO,Z[Cp>KalIIHC Opranruv4cCKuc |

COCOIUHCHUA»

04.04

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

29

Kpaxman u nemmonosa Kax IpupoIHEIE
ITOJIUMEPEI

11.04

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

30

AMUWHBI: METHJIaMHH U aHWINH

18.04

https://lesson.edu.ru/04/10
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AMUHOKVCIOTHI KaKk aM(OTEepHBIE

31 OpraHUYECKHE COCTUHEHH, HX 1 25.04 https://lesson.edu.ru/04/10
ouonormyeckoe 3HaveHue. [lenTuael

32 RS R I 02.05 https://lesson.eduw.ru/04/10
BBICOKOMOJIEKYJISIPHBIE COETUHECHHUS

33 CHEERHE [ . 1 09.05 https://lesson.edu.ru/04/10
BBICOKOMOJICKYJISIPHBIX COEMHEHUM
OCHOBHBIE METOBI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEITMHEHUH. 1 16.05 https://lesson.edu.ru/04/10
ITnacTMaccel, KayIyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 34
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11 KJIACC

Ne
n/u

Tema ypoxka

KoauuecTBo 4acos

Kourpoanusie
Bceero P
padoTBI

IpakTuyeckue
paboTsI

Hdara
H3Yy4eHH T

JIeKTpOHHbIE
nudpoBbie
oOpa3zoBarTebHbIE

pecypebl

XUMHAYECKUI DIIEMEHT. ATOM.
OnexkTpoHHAsA KOH(DUTypaIlis aTOMOB

06.09

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

3aKOHOMEPHOCTH U3MEHEHHUSI CBOICTB
XUMHYECKUX 3JIEMEHTOB U UX
COEeIMHEHHH 10 TPYIIIaM U IePHOIaM.
3HaYeHKE IEPUOUIECKOr0 3aKOHA U
CHCTEMBI XUMHYECKHX dyiemeHToB J[.W.
MemnieneeBa B pa3BUTHH HAYKH

13.09

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

CTpOCHI/Ie BCIICCTBA. XuMudeckas CBA3b,
€€ BHIbBI; MEXAHU3MBI 06pa303aHn;1
KOBaJICHTHOM CBSI3H. BOHOpOIIHa}I CBA3b

20.09

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

ITepuoamaeckuit 3axoH u [lepuoamyeckas
cucTeMa XUMHYecKux syeMenToB . U.
MeHeneeBa, MX CBI3b C COBPEMEHHOH
TEOpHEH CTPOEHHUS aTOMOB

27.09

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

BaneHTHOCTD. DNeKTPOOTPUIATEIEHOCTS.
Crenenb okucieHus. Bemecrsa
MOJIEKYJIIPHOTO B HEMOJIEKYJISIPHOTO
CTPOCHHUS

04.10

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

[ToHsATHE O MTUCTIEPCHBIX CUCTEMAX.
HcTuHHEBIE U KOJUTOUIHBIE PACTBOPHL.
MaccoBas 10151 BEECTBa B pacTBOpE

11.10

https://lesson.edu.ru/04/10
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Kitaccuduxarus 1 HOMEHKIaTypa
HEOPTaHWYECKUX COCTUHEHUH.
['eHeTHuecKast CBSI3b HEOPTaHUYECKHX
BEIIECTB, Pa3IMYHBIX KJIACCOB

18.10

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

Knaccudukanus XUMHIECKUX PEaKIIUA B
HEOPraHWYECKOU U OpraHu4YeCcKOi
XUMHHU. 3aKOH COXPAHEHHUSA MaCChl
BEIIECTB; 3aKOH COXpaHEHUs U
[IPEBPAINCHUS SHEPIUU IIPU XUMHUYECKHUX
peaknusx

25.10

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

Cxopoctb peakiuu. O6paTuMple
peaknuu. XUMHAYECKOEe paBHOBECHE

08.11

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

10

[Ipaxtuyeckas pabora Ne 1. «Biusaue
Pa3IHYHBIX (AKTOPOB HA CKOPOCTh
XUMHYECKON peaKLiu»

15.11

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

11

ONEeKTPOIUTHYIECKAS TUCCOIHAIIUS.
[MousTHe 0 BogopoaHOoM mokasatene (pH)
pactBopa. Peaknuu moHHOrO OOMEHA.
['uaposu3 OpraHuIecKux u
HEOPraHHYECKUX BEIIECTB

22.11

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

12

OKHUCIUTEIEHO-BOCCTAHOBUTEIILHEIE
peakiuu. [lonsTue 06 35eKTpoIu3e
PacIUTaBOB M PACTBOPOB COJIEH

29.11

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

13

KonTtponbHas paboTa 1o pasneiy
«Teoperuyeckue OCHOBBI XUMHUH»

06.12

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

14

Mertannsl, HX IOJ0XKEHHUE B
[Teproaeckoit cucTeMe XUMUIECKUX
anemernToB J[. 1. MenneneeBa u
0COOCHHOCTH CcTpoeHus aTroMoB. O6mue

13.12

https://lesson.edu.ru/04/10
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¢u3mgecKue CBOMCTBAa METAILIOB

15

CroaBsl METAIIIOB. DJIEKTPOXUMUIECKHH
pSLIT HaIpsDKEHUH MEeTalioB

20.12

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

16

XUMUYECKHIE CBONCTBA BAYKHEHIITHX
METAJIOB (HATpUU, KAIHid, KaJIbIUH,
Marfui, aJIOMUHUN) U UX COCTUHEHHHA

27.12

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

17

XUMHYECKHE CBOMCTBA XpOMa, MEJTH U UX
COeIUHEHHUH

10.01

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

18

XuMHUecKHe CBOMCTBA IIMHKA, JKele3a |
HX COCIUHEHHHI

17.01

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

19

IIpaxtugeckas paborta Ne 2. "Pemenue
SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TEMe
«MeTtambry"

24.01

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

20

du3pyecKue CBOHCTBA HEMETAILIOB.
Annorponus HeMeTaIoB (Ha IpuMepe
KHCJIOpOo/1a, cepbl, hocdopa u yrieponaa)

31.01

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

21

HemeTtaimiel, 4X IOJIOXKEHHE B
[lepronueckoil cucTeMe XUMUIECKHUX
anemenToB J]. 1. Menneneera u
OCOOEHHOCTH CTPOSHHUS aTOMOB

07.02

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

22

XUMUYECKHE CBOMCTBA FAJIOT€HOB, CEPHI
H HX COSIUHEHUN

14.02

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

23

Xumuueckue cBoicTBa a3ora, pocodpa u
HX COCOUHEHHH

21.02

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

24

XvMHYECKHE CBOUCTBA YIIepoa,
KpEMHUS U UX COEIUHEHUH

28.02

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

25

[IpumeHenrEe BaXKHERIIMX HEMETAIIOB U
HX COSIUHEHHI

06.03

https://lesson.edu.ru/04/10
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26

O0o00IeHre U CHCTEMAaTH3aIs 3HAHUH
o TeMme «Hemeramnsl». BeIuucieHus mo
YPaBHEHUSIM XUMHUYCCKHX PEaKIHi U
TEPMOXUMHYECKUE PACYETHI

13.03

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

27

IIpaxTiaeckas pabora Ne 3. «Pemenue
9KCIEPHMEHTAIBHBIX 33134 [0 TEME
"Hemeramist"»

20.03

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

28

KontponsHas paborta o remam
«Mertamner» u «HeMeTanas»

03.04

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

29

Heopraauyeckue U opraHuyecKue
KHCIIOTEL. Heopranuueckue u
OpraHWYECKUE OCHOBAHUS

10.04

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

30

AmdoTepHbIe HEOpraHUYIECKHe U
OpPraHUYECKUE COCAUHEHUS.
I'eneTryeckasi CBsI3b HEOPraHUYECKUX H
OpPraHMYECKUX BEIIECTB

17.04

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

31

Poins xuMmun B oOecieyeHuI
9KOJIOTHYECKOU, JHEPreTUYECKOA 1
IUIIEBOM 0€30MaCHOCTH, Pa3BUTHH
MEIUIMHBI

24.04

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

32

IIpencraBnenus 06 oOmMMX HAYIHBIX
MPUHIUIIAX [IPOMBIIUICHHOTO IIOJTYICHHS
BKHEHIIINX BEIECTB

01.05

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

33

Yenosek B MUPE BEUWICCTB U MATEPUATIOB

08.05

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

34

XuMHs ¥ 300pOBbE YEIOBEKa

15.05

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

OBIIEE KOJIMYECTBO YACOB I1O
[TPOI'PAMME

34
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YYEBHO-METOJUYECKOE OBECIIEYEHUE
OBPA30BATEJIbHOI'O ITPOIIECCA
OBA3ATEJIBHBIE YUEBHBIE MATEPHAJIBI JJI51 YYEHUKA

* Xumus, 11 knace/ Pynsutuc I'.E., ®enpavan @.I°., AKimoHepHOE 00IIIECTBO
«M3narensctBO «lIpocBererHue»

o Xumust / ['abpuensa O.C., Octpoymos .I'., CnagxoB C.A., AkunoHepHOe
obmrectBo «M3marenserBo «lIpocBerierney»

Xumus, 10 xmace /Pymzutuc I'.E., ®enpaman @.I'., AkinmorepHOE 00IIIECTBO

"NznarensctBO "[IpocBenienue”

METOAUYECKHUE MATEPHUAJIBI JJISA YUYUTEJIS
Xumusi(6a30BBIypoBeHb ). Peanm3aims o0pa3oBaHus: METOAMYECKOE ITOcoOHe s
yuutens / Kasepuna A. A., [Tuuyruna ['.B.; nox pen.I’. B. [Tuayrusoii. M. :

OI'BHY «MuCcTUTYT cTpareruu pa3sutust oopazoBanus PAOy», 2022 81 c.:ui.

IUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPChBI CETH
HUHTEPHET

https://edsoo.ru/rabochie-programmy/
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