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Pabouas nporpamma no xumuu ais 10-11 kimacca (6a30Bblii ypOBeHb) COCTaBICHA HA OCHOBE
CIIEYIOIINUX HOPMATUBHBIX IOKYMEHTOB:

1. ®IOC COO (mpuka3z MunucrepcTBa npocemieHus Poccuiickoit @eneparuu
0r12.08.2022 r.. Ne 732)

2. denepanpHOI 00pa3zoBaTellbHAS ITPOrpaMMa cpeHero odmiero oopazosanus’ (I[Ipukas
Munuctepcra npocsemierust PO ot 23 Hos0ps 2022 1. N 1014)

3. Pabouas nporpamma COO yuyeOHoro npeamera «XuMus» (0a30BbIl yPOBEHB)

4. Tlporpamma Boctiutanus MAQOY munes Ne7 r.Tomcka

Xumuueckoe 00pa3oBaHME, II0JIy4aeMO€ BBIYCKHUKAMHU CpEIHEH INKOJbBI, SBISCTCS
HEOThEMJIEMON YaCThI0 MX 00pa30BaHHOCTU. OHO CIIY’KUT 3aBEPILIAIOLIMM 3TAIOM pealnu3aluu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOYEBBIX LIEHHOCTEH, MPUCYHIMX IEIOCTHOM
CHCTEME XMMHUYECKOro o0pa30BaHus. DTH LIEHHOCTH KacaroTCs MO3HAHMs 3aKOHOB NPHUPOJIBI,
dbopMHUpOBaHHS MHMPOBO33PEHUS W OOIIEH KyJIbTYPHl YEJIOBEKa, a TaKKe HKOJIOTHUYECKH
000CHOBAaHHOI'O OTHOILEHUS K CBOEMY 3JI0pPOBBIO U PUPOIHOM cperie.

Peammsyercss xmmmyeckoe oOpa3oBaHHME OOYYAIOIIMXCS CpeIHEH IIKOIBI CPeACTBAMHU
yueObHoro mnpenMera «XHUMHA», COJEpKaHHE M IOCTPOEHUE KOTOPOro OIpeNeieHbl B
nporpaMMme ¢ y4€ToM creuu(UKd HayKu XUMHUM, €€ 3HAu€HUs B IO3HAHUU TNPUPOIBLl U B
MaTepUaIbHOM JKM3HM oOO0IIecTBa, a Takke ¢ Y4éToM oOmMX 1eneil W NPUHIMIIOB,
XapaKTEepU3YIOUMX COBPEMEHHOE COCTOSHHE CHUCTEMBl CpEJHEro oO0mero oOpa3oBaHUs B
Poccuiickoit ®enepanuu. Tak, Hanpumep, npu GOPMHPOBAHUH COACPKAHHS IIpPEaAMETa
«XHUMHUS» YUYTEHBI CIEIYIOIINE MTOJI0KEHHS O clieNU(UKe U 3HAUEHUU HAYKU XUMUU:

XuMHs KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK HIPAaeT OCOOYyl0 pojib B COBPEMEHHOMN
LIMBUJIM3AL1H, B CO3JaHIH HOBOM 0a3bl MaTepualbHOMN KYJIbTYpPHI.

Ona BHOCHUT CBOM BKJIaJ B ((OPMUPOBAHHME PALMOHAIBHOIO HAYYHOTO MBILIUIEHUS, B CO3/1aHUE
[IEJIOCTHOTO TIPEJICTABICHUSI 00 OKPYKAIOUIEeM MHpE KaK O €IWHCTBE MPUPOABI U YEIOBEKa,
KoTOpoe (GopMHpYyeTcss B XUMHMM Ha OCHOBE IIOHUMAaHHs BELIECTBEHHOI'O COCTaBa
OKPY’KaIOIIETO MHUpPA, OCOCO3HAHHs B3aMMOCBSI3M MEXKJY CTPOCHHEM BEIIECTB, MX
CBOWCTBaMH U BO3MOXHBIMH 00J1aCTSIMU IPUMEHEHUS.

TecHO B3aMMOIEWUCTBYs C IPYTMMH €CTECTBEHHBIMHM HAYKAMHM, XMMUS CTajla HEOThEMIIEMOHN
4aCThl0 MUPOBOI KYJIbTYphl, HEOOXOUMBIM YCIIOBHEM YCIEIIHOTO TPY/Aa M JKU3HU KaXKJIOTO
yneHa obmectBa. CoBpeMeHHash XUMMs Kak HayKa CO3MJaTelbHas, KaKk HayKa BBICOKHX
TEXHOJIOTHIl HampaBieHa Ha pelleHue TI00aJbHBIX MPOOJIEeM YCTONYMBOIO pa3BUTHUS
4eJ0BEYEeCTBA — CHIPbEBOM, PHEPreTHUECKOW, IMUIIEBOM, 3KOJOrMUecKoid O0e30MacHOCTH U
OXpaHBbI 37JOPOBBS.

B coorBerctBuu ¢ obummu nensmu v npuHmunamu COO conepxkaHue npeamera «XUMHD)
(10—11 xiaccel, 0a30BbIii YPOBEHb H3YUCHHS) OPHUEHTHPOBAHO IPEUMYIIECTBEHHO Ha
OOIIEKY/IbTYpHYIO  TOJATOTOBKY  OOydYaroUIMXCs, HEOOXOAMMYHO UM Ul  BbIpaOOTKH
MHPOBO33PEHUYECKNX OPUEHTHUPOB, YCIEHIHOTO BKJIOYEHHS B JKU3Hb COLUYMA, MPOAOKEHUS
00pa30BaHus B pa3IMYHbIX 001ACTAX, HE CBA3AHHBIX HEMTOCPEICTBEHHO C XUMHUEH.

CocraBnsitoliuMHy npeamera « XuMus» SIBISIFOTCs 6a30Bble Kypchbl — «OpraHudeckasi XUMHUsD)

u «OOmas M HeopraHuyeckas XUMHs», OCHOBHBIM KOMIIOHEHTOM COJEp)KaHUs, KOTOPBIX
ABIISIIOTCS OCHOBBI 0a30BOM HAYKHU: CHCTEMA 3HAHUM MO0 HEOPraHUYECKONW XUMHH (C BKJIIOUEHHUEM
3HaHUHU U3 0o0lIel XUMHM) U OpraHndyeckoil xumuu. @opMupoBaHHe JTaHHONH CHUCTEMbI 3HAHUN
IpU U3YYEHHUU NpeaMeTa 00ecredrBaeT BO3MOXHOCTh PAaCCMOTPEHHS BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUIl XUMHH.
CrpykTypa comepkanusi KypcoB — «Opranmdeckas xumus» u «OOmas u HeopraHUYecKas
XUMHSA» cPOpMUpOBaHA B MPOrpaMMe Ha OCHOBE CHCTEMHOIO MOJXOAa K M3YyYEHHIO Y4eOHOro
MaTepuaia U o0ycJoBJIeHa UCTOPHUECKU 0OOCHOBAHHBIM Pa3BUTHEM 3HAHHIl Ha OINpeneaEHHbIX
TEOPETUYECKUX YPOBHSIX.

Tak, B Kypce OpraHM4ecKOil XMMHH BEIECTBA PACCMAaTPUBAIOTCS HA YPOBHE KJIACCHUYECKOMN
TEOPUM CTPOCHHUsI OpPraHUYECKUX COCIAMHEHHMM, a TaKKe€ HAa YPOBHE CTEPEOXUMHUYECKUX U



AIIEKTPOHHBIX MPEJACTABICHUNA O CTpoeHHH BemecTB. CBeaeHHs 00 H3ydaeMbIX B Kypce
BEIIIECTBAX JAIOTCA B PA3BUTUM — OT YIVIEBOJOPOIOB JIO CIOKHBIX OMOJIOTMYECKU aKTHBHBIX
coeanHeHui. B Kypce opraHn4eckoil XMMHUK NOTY4aloT pa3BUTHE C(HOPMHUPOBAHHBIE B OCHOBHOM
IIKOJE€ IE€PBOHAYAJbHBIE IPEACTABIECHUS O XUMHUYECKOW CBA3M, KIACCU(UKALMOHHBIX
IIPU3HAKaX BEILLECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS, O XUMUUECKON pPEaKIIUH.

[Ton HOBBIM yrjaoM 3peHMsI B mpeaMeTe «XuMHs» 0a30BOro YpOBHS paccMaTpUBaeTCs
U3YyYCHHBII B OCHOBHOW IIKOJI€ TEOPETUYECKH MaTepual M (PaKTOIOTHYECKHE CBEIEHHUS O
BEIIECTBAX UM XMMHYECKOH peakiuu. Tak, B 4yaCTHOCTH, B Kypce «OOIas U HeopraHudeckas
XUMUS» 00yy4daroIUMCs MPEAOCTaBISETCSI BO3MOKHOCTh OCO3HATh 3HAUYEHUE NEPUOAMYECKOIO
3aKOHa C OOLIETEOPETHYECKUX U METOJOJOIMUYECKUX MO3ULUH, Iiy0ke MOHATh UCTOPUYECKOE
U3MEHeHHe (QYHKIUI 3TOro 3aKoHa — OT 0000MIaroIIel 10 00BICHSIONIEH 1 MPOTHO3UPYIOIICH.

Envnag cucreMa 3HaHUM O BaXHEMIINMX BEUIECTBAX, UX COCTAaBE, CTPOCHHUH, CBOMCTBAX U
IIPUMEHEHHUH, a TAK)KE 0 XUMUUYECKUX PEAKLMSIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
jononHsAercs B Kypcax 10 wm 11 kiaccoB naieMeHTaMu COJAEpKAHMS, HMMEIOUUMU
KYJIbTYPOJIOTHYECKUI U IIPUKIIAAHON XapaKTep.

OTU 3HaHUSA CIOCOOCTBYIOT IOHMMAHHUIO B3aUMOCBS3M XHMUH C JPYTMMHM HayKaMu,
packpbIBalOT €€ poJib B IIO3HABATEIbHOM M IPAKTUYECKOM JIeATEIbHOCTH UEJIOBEKa,
CHOCOOCTBYIOT BOCIHTaHHMIO YB@)XKEHUS K IIpoleccy TBOpPYECTBA B 00JacTH TEOPUU H
IPAKTUYECKUX MPUIOKEHUM XUMUHU, TIOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B OOILIECTBEHHO
U JIMYHOCTHO 3HAYUMBIX HpoOjeMax, CBSI3aHHBIX C XHMHUEH, KPUTHYECKH OCMBICINBATh
MH(pOPMALIMI0O U TPUMEHATh €€ IS MOIOJIHEHUS 3HAHUM, PEIICHUS HHTEIJICKTYyaJbHBIX U
9KCIIEPUMEHTAIBHBIX MCCIIENOBATEIbCKUX 3a/1a4.

B nenom conmepxanue ydeOHOro rmnpenMera «XUMHS» JIaHHOTO YPOBHS U3Y4YEHUS
OPUEHTHPOBAHO Ha (HOPMHUPOBAHME Y YHALIUXCS MUPOBO33PEHUYECKON OCHOBBI Ul TOHMMAaHUS
dmrocopckux uueH, TaKMX Kak: MaTepUAIbHOE €IUHCTBO HEOPTaHMYECKOTO M OPraHUYECKOTro
MHUpa, OOYCIIOBJIIEHHOCTh CBOMCTB BELIECTB HMX COCTaBOM M CTPOCHHEM, I103HABAEMOCTb
IPUPOJHBIX SBJICHUN IMyTEM AKCIEPUMEHTA U PELIEHUs IPOTUBOPEUUII MEX 1y HOBBIMU (paKTamu
U TEOPETUYECKUMM IPENNIOCBUIKAMU, OCO3HAHUE POJIM XMMHHA B PEILICHUM 3KOJIOIMYECKHX
npoliieM, a Takke MpoOieM COEpeKEHUs IHEPTETUUECKUX PECYPCOB, CHIPhS, CO3AaHUS HOBBIX
TEXHOJIOTHI U MaTEPHUAJIOB.

B nnane pemienus 3aja4 BOCIIUTAHUS, Pa3BUTHS U COLUANIM3ALMK O00yJarOIMXCsl MPUHSTHIE
IPOrpaMMOil  MOAXOABI K  ONPENEICHHIO  COACpX aHUs M IIOCTPOEHUs  IIpenMera
IpelycMaTpUBalOT (OPMHUPOBAHUE Y YUAIIUXCSl YHUBEPCAIbHBIX YUEOHBIX EHCTBUHN, NMEIOIINX
6a30Boe 3HauUEHHE JUIsl pa3IMYHBIX BUJIOB JEATEIILHOCTH: PEIIeHUs MpobieM, MOUCKa, aHaIu3a u
0o0paboTkn HHPOpMaIMK, HEOOXOOUMBIX JJs TNPUOOPETEHHs ONblTa MPAKTUYECKOH U
MCCJIEI0BATEIBCKOM 1EATENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TIO3HAHUU XUMUU.

HEJIN U 3AJAYU YYEBHOTI'O TIPEIMETA «XUMUS»

B npakTtuke npenomaBaHMs XMMHHM Kak B OCHOBHOW, TaKk W B CpEIHEH WIKOJE, IIPH
OIPEIEIICHUN COJEPKATEIIBHON XapaKTEPUCTUKHU LeJIed U3Y4CHHUS IMpeIMeTa HalpaBICHUEM
NEPBOCTENEHHOW 3HAYMMOCTU TPAAUIMOHHO IMPHU3HAETCS (POPMHUPOBAHUE OCHOB XUMHUYECKOMU
HayKd Kak 00JacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOH JeSITEIbHOCTH UYeIOBEKa U
KaK OJHOTO M3 KOMIIOHEHTOB MHPOBON KyJabTypbl. C METOIWYECKONM TOYKH 3pEHUs TaKOU
MIOAXO/ K ONPEAEIICHUIO LEIEeH U3YUYEeHHUs IPEIMETA ABJISICTCS BIIOJIHE OIIPABIAHHBIM.

CornacHO [1aHHOM TOYKE 3pEHUS TJIABHBIMHM LeEJSIMH H3Y4YeHHsl mpeaMera «XuMus» B
CpenHel mKoje Ha 6a30BOM YpOBHE SIBIISIOTCS:

e (GopMHpOBaHHE CHCTEMbl XHMHUYECKMX 3HAHMM KaK Ba)XHEHIIEH COCTaBISAIONICH
€CTECTBEHHO-HAyYHON KapTHUHBI MUpa, B OCHOBE KOTOPOW JI€XaT KIIIOUEBbIE MOHSTHS,
(dbyHIaMEHTaIbHBIC 3aKOHBI M TEOPUU XUMHHU, OCBOCHHE S3bIKa HAYKH, YCBOCHUE WU
MOHMUMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIICHHH MHPOBO33PEHUECKOTO XapakrTepa,
03HAKOMJICHHUE C UCTOPUEH UX PA3BUTUS U CTAHOBJICHUS,



e (opMHUpOBaHME U pa3BUTHE MPEICTABICHUIA O HAYYHBIX METO/AX IMO3HAHMS BEIIECTB H
XMMHUYECKUX peakLuii, HeOOXOAUMBIX Ui MPUOOPETEeHUs] YMEHUH OpUEHTHPOBAThHCS B
MUpE BELECTB U XUMUYECKUX SIBJICHUIN, UMEIOIIUX MECTO B IPUPOJIE, B IPAKTUUECKOHN U
[IOBCEJHEBHOH JKU3HU;

e Da3BUTHE YMEHMH M CIIOCOOOB JEATEIIHOCTH, CBA3aHHBIX C HAONIOJCHHEM H
OOBSICHEHUEM XHMMHUYECKOIO JKCIEpUMEHTa, COOJII0AEHHEM MpaBUi 0e3011aCHOro
oOpariieHusl C BEIeCTBaMHU.

Hapsiny ¢ »TuM cojepxkarenbHas XapakTepUCTUKa LieJed M 3a1ady U3ydyeHHsl Ipeamera B
[IporpaMMe yTOYHEHAa U CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMU IIPUOPUTETAMU B CHCTEME
oOmero cpeanero oopasoBanus. CeroHs B penojaBaHuU XUMHUU B O0OJIbLICH CTENEeHN OTAaETCs
IPEIIIOYTEHUE IPAKTUUECKON KOMIIOHEHTE COJEp)KaHUs OOYy4eHMs, OpPUEHTHUPOBAHHOM Ha
HOJArOTOBKY BBIIIYCKHMKA IIKOJIBI, BJAJEIOIIEro He HaOOpoM 3HaHUM, a (yHKIMOHAJIbHOM
IPaMOTHOCTBIO, TO €CTh CIIOCO0aMU M YMEHUSIMM aKTUBHOTI'O MOJIY4YE€HUs 3HaHUN U IPUMEHEHUs
UX B PealbHOM KU3HU JUI PELICHUS IPAKTUYECKHX 3a/1a4.

B 3T10if CcBsI3M npU KM3ydeHUH IpeaMera «XHUMUsS JTOMHUHHUPYIOIIEE 3HAYCHHUE MPHOOPETAIOT
TaKHe 3a/1a4M, KaK:

1. apganTaumst oOyyaromuxcsi K YCJIOBUSM JUHAMUYHO pa3BHUBAIOIIErocs MHpa,
(opMHpOBaHNE WHTEJUIEKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caMOOOpa30BaHHUIO,
COTPYJHHUYECTBY, CAMOCTOSITEIbHOMY IPUHATHUIO TPAMOTHBIX PEUICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsAX, CBI3aHHBIX C BEIIECTBAMU U MX IIPUMEHEHHUEM;

2. QopmupoBaHuEe Yy OOYyYarONIMXCS KIFOYCBBIX HABBIKOB (KIIFOUEBBIX KOMIICTCHIIHN),
UMEIOIIMX YHHUBEPCAJIbHOE 3HAUEHHE Ui Pa3IMUHBIX BUJOB JESITEIbHOCTU: PELICHUS
npobieM, TOHWCKa, aHaiau3a MW 00padoTku wuHGOpMAIMH, HEOOXOAMMBIX IS
NpPUOOPETEHUS OMBITA JIEATEIHLHOCTH, KOTOpas 3aHUMAeT BaKHOE MECTO B IO3HAHUH
XMUMHHU, a TaKXe JUIsl OLEHKH C MO3MLMN HKOJOIMYEcKOW Oe30MacHOCTH XapakTepa
BJIUMSIHUSL BELIECTB U XMMHUYECKUX IPOLECCOB Ha OpPraHU3M YelIOBEKa U NPUPOIHYIO
cpeay;

3. pa3BHTHE TO3HABATEILHBIX MHTEPECOB, HHTEIUIEKTYaIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH
00y4aroIMXCcs: CIIOCOOHOCTH CaMOCTOSITENbHO MPUOOPETaTh HOBBIE 3HAHUS MO0 XMMHUH B
COOTBETCTBMM C JKM3HEHHBIMU  IOTPEOHOCTSMH, UCIOJIb30BaTh  COBPEMEHHBIE
MH(POPMAIMOHHbIE TEXHOJIOTUH JUIS MOWCKA M aHalM3a yueOHOW M HAay4yHO-TIOMYJISIPHOM
nH(pOpMaIMU XUMUYECKOTO CO/IEPIKaHUS;

4. QopmupoBaHHME U pa3BUTHE Yy OOYYAIOUIMXCA ACCOLMATHUBHOIO U JIOTUYECKOTO
MBIIIEHHS], HAOII0JATeIbHOCTH, COOPAHHOCTH, AaKKypPaTHOCTH, KOTOpbIE OCOOEHHO
HEOOXOAMMBI, B YACTHOCTH, INpU IUIAHUPOBAHUU M MPOBEAECHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

5. BocmMTaHWe y OOydarommxcsi yOeKIEHHOCTH B T'YMaHHMCTHYECKOM HAarpaBlIEHHOCTH
XUMHM, €€ BaXHOW POJIM B PEUICHUH TIJI00aJbHBIX MPOOJIEM palMOHAIBLHOTO
IIPUPOJONOJIB30BaHUsA, IIONOJHEHNS DJHEPreTUYECKHX PECYPCOB U COXPaHEHMS
MIPUPOJHOTO PAaBHOBECHUS; OCO3HAHUS HEOOXOJUMOCTH OEpeKHOr0 OTHOIIEHUS K
IpPUPOJIE U CBOEMY 3J0POBbIO, a TakXKe IPHOOPETEHUs OIbITa HCIIOJb30BAHUS
MOJIYYEHHBIX 3HAHWM JJIS1 MPUHATHUSI TPAMOTHBIX PEIIeHUN B CUTYaIUsX, CBSI3aHHBIX C
XUMHUYECKUMH SIBJICHUSMHU.

[Menn w 3amaun u3ydeHHs] mnpenMera «XUMHS» MOTYYWIH MHOIPOOHYIO METOJIUYECKYIO
MHTEPIIPETALMIO B pazjene mnporpammsel «llnmaHupyemble pe3ynbTaTbl OCBOEHHS MPEIMETAY,
Onarogaps yemy oOecredyeHo Y€TKOe MpeACTaBIIEHWE O TOM, KaKhe 3HAHHUS U YMEHUS UMEIOT
IPSIMOE OTHOIIEHUE K PeaIN3allii KOHKPETHOH LIEIH.

MECTO YYEBHOT O TIPEJMETA «XUMMWS» B YUEBHOM IIJIAHE

B cucreme cpemgnero oobmiero oOpazoBaHus «XuUMHS», H3ydaemas Ha 0a30BOM YpOBHE,
IpU3HaHa O00s3aTeNbHBIM y4eOHBIM MPEIMETOM, BXOJSIIMM B COCTaB NpeAMETHOW o0iacTu
«EcrecTBeHHbIE HAYKW». Y4YeOHBIM IIJIAaHOM Ha €€ W3ydeHHe OTBeJeHO 68 yueOHBIX 4acoB, mo 1



gacy B Hezmemo B 10 m 11 kiaccax cOOTBETCTBEHHO. B TeMaTnueckoM IUIAaHMPOBaHUM yKa3aH
pe3epB y4eOHOTro BpeMEHH, KOTOPOE PEKOMEHIYETCsl ISl peanu3aliil aBTOPCKUX MOAXO0JI0B 1O
UCIIOJIb30BAaHUIO Pa3HOOOPa3HBIX (POpPM OpraHu3anuu yaeOHOTo mporecca.

Pa3nen 1. Conep:kanue y4eOHOro npeamMera.

10 KIIACC. OPTAHUYECKASA XUMUSA

TeopeTnueckne OCHOBBI OPraHUYECKON XUMHH

IIpenMer opraHM4ecKOM XMMHMH: €€ BO3HMKHOBEHME, PAa3BUTHE M 3HAYCHHE B IIOJIYyYEHUHU
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOeHUs: oprannyeckux coequHenuii A. M. byrneposa,
e€ ocHOBHble mNONOXKeHUA. CTpyKTypHble (OpMyJbl OpraHM4ecKuX BeuwiecTB. ['omosnorus,
n3oMepusd. XMMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUIX — OJMHAPHBIC U KPATHBIE CBA3H.

[IpencraBiaenue o kiaccUpUKaLMKU OpraHUYECKUX BellecTB. HomeHkiaTypa opraHMuYecKux
COCIMHEHUIN (cuUcTeMaTHyecKas) M TPHUBHAJIbHbIE Ha3BaHWS BAaXKHEHIIMX IpeACTaBUTENEH
KJIACCOB OPraHU4ECKHUX BEUIECTB.

OKCHEepUMEHTAILHBIC METOJIbl M3YUEHHUs BEIIECTB M MX IPEBPAIICHUN: O3HAKOMJIEHHE C
o0Opa3laMu OpraHMYeCKUX BEIIECTB U MaTepHajaMHd Ha UX OCHOBE; MOJIEIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BELIECTB; HaOJIIOJEHHME U ONUCAaHUE JEMOHCTPALMOHHBIX OIBITOB 110
IPEBPALLCHUIO OPraHUYECKUX BEILECTB IPH HarpeBaHUH (II1aBjlIeHue, 0OyIIMBaHUE U TOPEHUE).

YrineBogopoibl

AJKaHbBl: COCTaB U CTPOEHHE, TIOMOJIOTMUECKUH psf. MeTraH M 3TaH — MpocTeline
IpPEJCTaBUTENIM aJIKaHOB: (PU3MUECKHE M XMMHUYECKHE CBOMCTBa (peakiuHu 3aMelleHus |
TFOpEHUs ), HAXOXKACHNUE B IPUPOJIE, IOTYUYEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHME, FTOMOJIOTMUECKHH PsiA. OTWIEH U NPONWIEH — IPOCTEHIINE
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHE M XHWMHYECKHME CBOMCTBA (pEaKIWH THUAPUPOBAHHS,
rajJJoreHUpPOBAHUS, TUAPATALlUH, OKUCICHHS U TIOJMMEPU3alliK ), TOJyYeHUE U IPUMEHEHHE.

Ankanuensl. byramuen-1,3 u merunOyranuen-1,3: crpoeHue, BaxHEHIINEe XHUMHUYECKUE
cBo¥icTBa (peakuus noaumepusanun). [lonyuyeHre CHHTETHYECKOTO KayuyKa 1 Pe3UHBI.

AJIKHHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTHYECKHUM psi. ALIETUIIEH — MPOCTEHIIHMA
NpEeJCTaBUTENIb AJKUHOB: COCTaB, CTPOCHME, (hU3MUYECKHe M XHMHYECKHE CBOWCTBa (peakuuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATALIUN, TOPEHUS ), TOJIyU€HUE U IPUMEHEHHE.

Apenbl. beH3on: coctaB, cTpoeHHe, (QHU3MUECKME M XUMHUYECKHE CBOMCTBa (peakuuu
TaJIOTEHUPOBAHUS. M HUTPOBaHUS), NOJyYeHHE U MpUMEHEHHe. 10.1yon. cocmas, cmpoeuue,
Qusuueckue u xumudeckue coUCmea (Peakyuu 2an02eHUpoOSaAnUs U HUMPOBAHUs) NOJYYeHUe U
npumenenue. TOKCHIHOCTb aPEHOB.

I'enernueckas CBSA3b MEXAY YIVIEBOJOPOIAaMH, IPUHAJIEKAIIUMHI K Pa3IMUHbIM KJIaccaM.

[TpuposHble UCTOYHMKHU YIiaeBOAOpoAOB. [IpuponHblii ra3 M MONyTHbIE HEQTSHBIE Ta3bl.
Hepts u e€ mnpoucxoxaenue. CnocoObl mnepepaOOTKM He(PTH: TMEpPEeroHKa, KPEeKUHT
(TepMuyUecKHid, KaTanuTUYECKUi), nuponu3. [IpoaykTel nepepaboTku HeYTH, UX TPUMEHEHHUE B
IPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIH yroib ¥ MPOYKTHI €ro nepepaboTKy.

OKCIIEPYMEHTAIBHBIC METOJIbl M3YYEHUS BEIIECTB W WX TPEBPANICHUN: O3HAKOMIIEHHE C
o0pa3iaMu MmiIacTMacc, KaydyyKoB U pe3uHbl; kojulekuuu «HedpTb» u «YTosaby; MoaeaupoBaHue
MOJIEKYJI YIJIEBOJIOPOJAOB M TaJIOT€HONPOU3BOAHBIX; IPOBEACHUE MPAKTHUECKON paboThI:
MIOJIy4YEHUE 3TUJIEHA U NU3YUYEHHE €r0 CBOMCTB.

Pacuémmnuie 3a0auu

Breruncienns mo ypaBHEHHIO XUMUYECKON peakIuu (Macchl, 00bEMa, KOJTMIECTBA UCXOHOTO
BEIIECTBA WJIM TPOJYKTAa pPEaKIHH IO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY OJHOTO W3
MCXOJIHBIX BEIIECTB WJIU MTPOTYKTOB PEAKIIUH ).

Kucnoponconep:xaiue opraHndeckue CoeAMHEHNS




[IpenenpHble OJHOATOMHBIE CHHPTH. MeETaHON M ATAHOJ: CTPOCHHUE, (u3MUecKue u
XMMHUYECKHE CBOICTBA (peakUMU ¢ aKTUBHBIMU METaJUIaMH, TaJOr€HOBOJOPOJAMHU, TOPEHUE),
npuMeHeHue. BogopoiHble cBsI3u MeXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHu3M YelloBeKa.

MHOroaToMHBIE  CHHPTHL. OTHICHIIMKOIb M TIWLEPUH: CTpOEHHUe, (U3HUYECKHEe U
XMMHYECKHE CBOMCTBA (B3aUMOJIEHCTBHE CO MIETOYHBIMU METAJIJIAMU, Ka4eCTBEHHAsl peaKiysl Ha
MHOrOaTOMHBIE CIUpPTHI). JlelicTBUE Ha opraHu3Mm uesnoBeka. lIpumMeHeHue riaunepuHa U
STUJICHTJIUKOJISL.

@DeHoII: CTPOSHHE MOJICKYJIBI, (PU3HMUECKue U XUMUYECKHUe CBOMCTBA. TOKCHYHOCTH (eHona.
[Tpumenenue penomna.

Anprerugpl M KemoHwvl. DOpManbAETHI, aleTAIbJCTUA: CTPOCHHE, (QHU3UYECKUE H
XMMHUYECKHE CBOMCTBa (peakUuu OKMCIEHHS U BOCCTAaHOBJICHUS, KAaUE€CTBEHHbIC PpEaKILUH),
[IOJIyYEHUE U IPUMEHEHHE.

Ayemon: cmpoenue, Qusuueckue u Xumuueckue ceoucmea (peakyuu OKUCIeHUs U
60CCMAHOBICHUS), NONYYEHUE U NPUMEHEHUE.

OnHOOCHOBHbIE TpefebHble KapOOHOBbIE KHUCIOThl. MypaBbuUHAs M YKCYCHasi KHCJIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUYECKIE CBOICTBA (CBOWCTBA, OOIIHE I KJIacca KUCIIOT, PEeaKIus
sTepudUKalM), MoldydeHue M mnpuMeHeHue. CrTeapuHOBas W OJEHMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENN BBICIIUX KapOOHOBBIX KUCIOT. Mbla KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
uX Molollee JeiicTBre.

Crnoxnble >QHUpPB KaK TPOU3BOJIHBIE KapOOHOBBIX KHCIOT. [ HIpONHM3 CIOXKHBIX 3(HPOB.
Kupsl. 'maponus xupos. IIpumenenue xupoB. buonoruyeckas posib KHUpPOB.

VYrneBoasl: cocTaB, KiaccupUKays yriaeBoJoB (MOHO-, TU- U moiucaxapuabl). ['moko3za —
OPOCTEHIINKA MOHOCaXapHua: OCOOEHHOCTH CTPOEHMS MOJEKYJbl, (pU3HMUECKHE W XUMHUYECKUE
cBoiictBa (B3aumogeictBue ¢ ruzapokcunom meau(ll), oxucieHne aMMHMayHBIM PacTBOPOM
okcugma cepebpa(l), BoccTaHOBICHHE, OpOXKEHHE TUIFOKO3bl), HAXOXKJICHHE B TPHUPOJC,
npUMeHeHue, Ouosoruueckas poib. @orocunres. Ppykro3a Kak H30Mep INIFOKO3bI.

Caxaposza — npedcmagumens Oucaxapuoos, 2uopoau3, HAXOHCOeHue 6 npupooe u
npumeHnenue.

Kpaxman u nemmtonosa kak npupoiHsle noiaumepbl. CTpoeHHe KpaxMmana U IEJITI0JI03bI.
dusnueckue U XMMUYECKHe CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEaKIns C HOI0M).

OKCIEepUMEHTANILHBIC METOJbl M3VUCHMS BENIeCTB W WX TPEBPAllICHUI: NpPOBEACHUE,
HaOJIIOIGHWE W ONMCaHUE JAEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakuuyu OJHOATOMHBIX CHHUPTOB (OKHcieHHe 3TaHoja okcujaom wmenu(Il)), MHOroaroMHbIX
cnupToB (B3aumojeicTBue rauuepuHa c¢ ruapokcuaoMm Mmeau(ll)), anpaerngoB (okucieHue
aMMHUadHbIM pactBopoM okcuga cepebpa(l) u ruapoxcuaom memu(ll), B3ammoneiicTBue
KpaxMajga C HWOJOM); TPOBEJIEHUE MPAKTHUYECKOW padOThl: CBOMCTBAa pacTBOpa YKCYCHOMU
KHCIIOTBI.

Pacuémmnuie 3a0auu

Bbruucnenust mo ypaBHEHUIO XUMHUECKOW peakiuu (Macchl, 00bEMa, KOJMUECTBA HCXOTHOTO
BElleCTBa WJIM NPOAYKTa pPEaKklIMHU MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3
MCXOJIHBIX BEIECTB WM MPOAYKTOB PEAKIIUN).

A3oTcoepkaniue Opranndeckue CoeTMHCHUS

Amunel. Memunamun u amuiuH: cocmas, cmpoenue, usuyecKue u Xumuyeckue ceoucmasd
(eopenue, 63aumodeticmsue ¢ 60001 u KUCIOMAMUL).

AMUHOKHUCIOTH KaKk aM(OTepHbIe OpraHudecKue coeAuHeHUs. PU3nYecKue U XUMUYECKHE
CBOWMCTBA aMHUHOKHUCJIOT (Ha TpUMepe IIHMIHWHA). brojormdeckoe 3HAYCHWE AMHHOKHCIIOT.
IlenTuapl.

benkn kak mpUPOIHBIE BBICOKOMOJIEKYJISIPHBIC COCIWHEHWs. llepBHYHAs, BTOpPHYHAS U
TpeTH4YHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOWCTBa OEIKOB: TUAPONM3, ICHATYpaIus,
KaueCTBEHHBIC PEAKIIMK Ha OCJIKHU.



SKCHC[ZI/IMGHTaHBHLIe MCTOABbI HM3YUCHUA BCIICCTB W HX H[!QB[zameHI/Iﬁi HaGHIO,HeHI/IC n
OMUCAHUE JOJCMOHCTPAIIMOHHEBIX OIIBITOB: ACHATypalHnsa 0enaKoB IIpu Harp€BaHWH, LIBCTHBIC

peakiuu OEIKOB.

BricokoMonekysipHble COETUHEHUS

OCHOBHBIE TIOHATUS XMMHMU BBICOKOMOJIEKYJIIPHBIX COECIUHEHUH: MOHOMEp, IOJIMMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALUH, CPEOHSAs MOJIeKyasipHas Macca. OCHOBHbIE
METO/bI CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH — MOJMMEpHU3aLHsl U OJIUKOHACHCAIMSL.

IInacmmaccul (nonusmunen, noaunponuier, NOJUSUHUIXIOPUO, noaucmupon). Hamypanvhoiii
u cunmemuyeckue Kayuyku (0ymaoueHoulii, XJIOPONPEHO8blll U U30NPeHOoblll). Bonokua:
HamypanvHvle (XIONOK, Wepcmyv, WENK), UCKYCCMBEHHble (ayemamHoe B60J0KHO, 6UCKO3a),
cunmemuyeckue (Kanpou u 1aecam).

OKCIEPUMEHTAILHBIE METO/Ibl M3YUEHUs BELISCTB M WX TMPEBPAIICHUI: O3HAKOMJIEHUE C
o0pa3iaMu IPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC KayqyKOB.

Mesxxcnpeomemmuuie ceasu

Peanuzanus MeXnpeaMeTHBIX CBsi3eil mpu M3ydeHHH opraHudeckoil xumuu B 10 kiacce
OCYIIIECTBJISIETCSl 4YEpEe3 HCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HNOHATUHM,  SABSIOIMXCA  CUCTEMHBIMM  JUIi  OTACIbHBIX  IPEIMETOB  €CTECTBEHHO-
HAy4YHOTO LIUKJIA.

OO011e ecTecTBEHHO-HAYYHbIE OHATHUS: SIBIIEHUE, HAYYHBIH (aKT, TMIIOTe3a, 3aKOH, TEOPHs,
aHaJIN3, CUHTE3, Kiaccudukalus, NEepUOAUYHOCTb, HAOIIOJEHUE, M3MEPEHHE, SKCIIEPUMEHT,
MO/JICJINPOBAHUE.

®uznka: Marepusi, SHEprusi, Macca, aToM, 3JEKTPOH, MOJIEKYJA, YHEPreTUUECKUA YpOBEHD,
BEILIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEILECTBa, (PU3MUYECKHE BETMUUHBI U €IUHUIIbI
UX U3MEPEHUS.

buonorus: knerka, opraHu3Mm, Ouocdepa, oOMEH BELIECTB B OpraHu3Me, (POTOCHUHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE IOPO/Ib, MOJIE3HbIE HCKOMAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorust: MUIIEBbIE MPOAYKTHI, OCHOBBI PAallMOHAIBHOTO MUTAHUS, MOIOIIME CPEJCTBA,
JIeKapCTBEHHbIE U KOCMETUYECKHE MpenapaThbl, MaTepUallbl U3 UCKYCCTBEHHBIX M CHHTETHUYECKUX
BOJIOKOH.

11 KJIIACC. OBIIIAA 1 HEOPTAHUYECKASA XUMUA

TeopeTnueckre OCHOBBI XMMUHU

XuMuyeckuii  aieMeHT. AtoM. Snpo aTtoMa, HW30TONbI. ODJIEKTPOHHAs O0O0OJIOUKa.
DHepreTUuecKue YpPOBHH, MOJYPOBHH. ATOMHBIE OopOuTanu, S-, P-, d-anemenTbl. OCOOCHHOCTH
pacnpeneneHus 3JIeKTPOHOB M0 OpOUTaIsIM B aTOMax 3JIEMEHTOB INEPBBIX YETHIPEX MEPHUOOB.
OeKTpoHHask KOH(UTYpalys aTOMOB.

Ilepnonnueckuit 3akoH u llepuoguyeckas cucremMa xumuyeckux dsieMmeHtos JI. U
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepuonmyeckold CHUCTEMBI XMMHUYECKHX
anemenToB J[. . MenneneeBa ¢ COBpeMEHHOUN TeopHel CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOICTB XMMHUECKUX 3JIE€MEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB
I10 TPYIIaM U IeproaaM. 3JHa4e€HNEe EPUOIUYECKOr0 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemecTBa. XHUMHUYECKass CBS3b. BuIbl XMMHUYECKOH CBsi3M (KOBaJICHTHAs
HEemnoJisipHasl U TOJSApHas, MOHHAs, MeTajuindyeckas). MexaHu3smMbl o0Opa3oBaHHsl KOBaJIEHTHOU
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). Bogopoanas cBsi3b. BaneHTHOCTD.
DIIEKTPOOTpHULIATENBHOCTh. CTENeHb OKUCIeHUs. IOHBI: KaTHOHBI 1 AaHHOHBI.

BemectBa MOJEKYJIIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHSA. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTAULIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[lonsiTe 0 mucnepcHbIX cucreMax. VICTHHHBIE M KOJUIOWJHBIE pacTBOpbl. MaccoBas nois
BEILECTBA B paCTBOPE.



Knaccugukarnus HeopraHmueckux coenuHeHuid. HoMeHKIaTypa HEOPraHMYECKUX BEIECTB.
I'eHeTnYecKas CBSA3b HEOPraHUMYECKUX BEIIECTB, IPUHAUICKAIINX K PA3IINYHBIM KIIACCAM.

Xumnueckass peakuus. Kiaccupukamuss XMMHYECKHX pEaKUMid B HEOPraHWMYECKOW H
OpPraHMYECKON XMMUU. 3aKOH COXPaHEHMsI MAacChl BEIECTB; 3aKOH COXPAHEHUS W IIPEBPAILLECHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peakuuu, €€ 3aBHUCHUMOCTb OT pa3iIu4HbIX (akTopoB. OOpaTUMblE PEAKIMH.
XuMmuyeckoe paBHOBecHe. DaKTOpbl, BIUAIOIIME HAa COCTOSHHUE XMMHUYECKOTO pPaBHOBECHS.
[Tpuniun Jle [larensbe.

OnexTponuTtnueckas auccouuanus. CwibHble W ciadble 37eKT-poiuThl. Cpeaa BOIHBIX
pPacTBOPOB BELIECTB: KHCIas, HeHTpaibHas, wienouHas. [lonamue o 6000poOHOM noOKazamene
(pPH) pacmeopa. Peakumm wMOHHOrO oOMeHa. [uOponus HeOPeaHUYecKux U Op2aHUYecKUx
sewecms.

OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE pEAKUUU. [loHamue 00 321eKmpoauze pacniasos u
pacmeopos coneu. [Ipumenenue snekmpoausa.

DKcIIepUMEHTAIbHBIC METO/IbI M3YYEHUS BEIIECTB U MX IMPEBPAICHUI: TEMOHCTpAIHs TaOJIHII
«Ilepnonnyeckas cucrema xumudeckux dsnemMeHTOB JI.MI. MenzaeneeBa»;, u3ydyeHue Moueieu
KPUCTAUTUMYECKUX PEIIETOK; HAONIONEeHNEe M ONMMCAHWE JEMOHCTPALMOHHBIX U J1a00PaTOPHBIX
OTBITOB (pa3IoKEHHUE NMEPOKCUIA BOAOPOAA B MIPUCYTCTBUU KaTalu3aTopa, OIpe/eIeHue Cpe/ibl
pPacTBOpOB BELIECTB C IMOMOINBIO YHHUBEPCATHHOTO WHAMKATOPA, PEAKIUHW HOHHOTO OOMEHa);
IPOBE/IEHUE MPAKTUYECKON paboThl «BinsHue pa3inyHbIX (GaKTOPOB HA CKOPOCTh XMMUYECKON
peakuum».

Pacuémmnuie 3a0auu

Pacuérbl Mo ypaBHEHMSIM XMMHYECKHMX pEaKLUi, B TOM YHUCJIE TEPMOXUMHUYECKHE PACUETHI,
pPacu€Thl ¢ UCIIOJIB30BAHUEM MOHATHUS «MACCOBAst A0JISI BEILIECTBAY.

Paznen 2. Heopranuueckas Xumus

Hemeramnsl. [Tonoxenne HemeramwioB B Ilepuoanyueckoil cucreMe XUMUYECKUX DJIEMEHTOB
JI.. MengaeneeBa M OCOOCHHOCTH CTpOEHHs aroMoB. (DU3MUECKHE CBOWCTBA HEMETAJLIOB.
AnnoTponusi HeMeTauioB (Ha IpUMEpPE KUCIOpoia, cepbl, hochopa u yriiepoaa).

XVUMUYECKHE CBOWCTBA BaXHEHWIIMX HEMETAIJIoB (TaJoreHoB, cepbl, a3ora, Qocdopa,
yIiIepoJia U KPEMHUS) U UX COCTMHEHHM (OKCHI0B, KUCIOPOICOACPIKAITUX KUCTIOT, BOJIOPOIHBIX
COCTMHCHUI).

IIpuMeHeHne Ba)KHEUIINX HEMETAIUIOB U UX COECUHEHUM.

Meramnel. Ilonoxenue meramnos B [lepuoanueckoi cucteMe XMMU4YecKux aineMeHTos JI. WM.
MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000J0YeK aTomMoB MeTamioB. OOmiue
¢uznueckue cBoiicTBa MeTaioB. CIUIaBbl METAIOB. DJIEKTPOXUMHUYECKUH psJ HANpPSHKEHUN
METAaJLIOB.

XVUMUYECKHUE CBONCTBA BaXXHEHIIMX MeTaNIoB (HATpui, Kaluid, Kambluil, MarHuu,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHECHUMN.

OO6ume cnocoObl TONMy4YeHUs: MeTamioB. Memannypeus. Kopposus memannos. Cnocodul
3awumul om Koppo3uu. IIpuMeHeHre METaNIOB B OBITY U TEXHHUKE.

OKCIEPUMEHTATEHBIC METOJIBI M3YUYEHHUS BENIECTB W MX MPEBPANICHUN: N3YYEHNE KOJJIEKIUU
«Mertannel M CIUIaBB», OOpa3lOB HEMETA/UIOB; pEIICHHE OSKCIEPUMEHTAIBHBIX 3a/1ay;
HaOJIOZICHUE W OIMCAaHHWE JEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OIBITOB (B3aMMOJICHCTBHE
TUAPOKCHIA ATIOMUHHUS C PACTBOPAMH KHUCJIOT M LIEJI0YEH, KAUeCTBEHHbIE PEAKIIUU Ha KaTHOHBI
METaJlIOB).

Pacuémnuie 3a0auu

Pacuérel Macchl BemecTBa Uil 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYacTBYIOIIMX B pEaKIMHM BELIECTB; pacué€rbl Macchl (00BEMa,
KOJINYECTBA BEILIECTBA) MPOIYKTOB PEAKIIUH, €CIIH OJTHO U3 BEIIECTB UMEET MPUMECH.

XUMHS U )KU3Hb



Ponp xuMun B OOECTIEUEHUU HKOJIOTMYECKOM, SHEPreTUYECKOW M IMHIIEBOW 0e30MacHOCTH,
pa3BuTUM MeauLMHbL. [IoHATHE O HaydHBIX METOJAaxX IIO3HAHMS BEIIECTB M XUMHUYECKHUX
peaKuui.

[IpencraBienust 00 OOIIMX HAYYHBIX MPUHIUIAX MPOMBIILICHHOTO MOJYYEHHUS Ba)KHEHIINX
BEIECTB.

YenoBeK B MHpPE BEIIECTB M MaTEpPUAIOB: BAXXKHEHIIME CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaibl IJis SJICKTPOHUKH,
HaHOMAaTepHaJibl, OpraHMYeCKHe U MUHEpaIbHbIe y10OpEHUSI.

XuMHUsT M 3/I0pOBbE UEJIOBEKAa: IIpaBWja HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENapaToOB;
npaBuiia 6€30MacCHOT0 UCIOIb30BaHUs MPenapaToB OBITOBOM XUMHUHU B TTOBCEITHEBHOM JKHU3HHU.

Mesxxcnpeomemmuuie ceasu

Peanuzamus ME&XNpeIMETHBIX CBSI3€H MPU U3YYCHUHU OOIIEH M HEOpraHMYecKo XuMuu B 11
KJIaCCE OCYIIECTBIISIETCS YePe3 UCIOIb30BaAHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHH, TakK
U TOHATHH, SBISIIOIIUXCS CUCTEMHBIMH JUISl OTAEJIBHBIX MPEIMETOB E€CTECTBEHHO-HAYyYHOI'O
LMKJIA.

OO0mue ecTecTBEHHO-HAayUHbIE MOHITHS: HAay4YHBIH (DaKT, TMIOTE3a, 3aKOH, TEOpHs, aHAJM3,
CUHTE3, Kiaccudukanus, TIMEPUOIUIHOCTh, HAOIIOICHUE, OSKCHEPUMEHT, MOJEIUPOBAHKE,
U3MEpPEHUE, SABJICHHE.

®dusnka: Marepusi, dHEpPrusi, macca, aToM, 3JEKTPOH, MPOTOH, HEWUTPOH, HWOH, H30TOII,
pPaZMo0aKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKUIl YPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHOE
COCTOSTHUE BEIECTBA, PU3NUYCCKUE BEIIMUUHBI U €IMHULIBI KX H3MEPEHHUS, CKOPOCTb.

buonorus: kietka, opranusM, 3KocucreMa, ouocdepa, MaKpo- 1 MUKPOIJIEMEHThI, BATAMUHBI,
0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHEpasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTLTUBO, PECYPCHI.

TexHomOTMA: XUMHUUYECKAs MNPOMBINIJICHHOCTh, MCTAJUTYpIrus, HPOU3BOACTBO CTPOUTCIIBHBIX

MaTCpHUaJoB, CEIIbCKOXO031CTBEHHOE IIpOU3BOJCTBO, IUIICBas MMPpOMBIINIJIICHHOCTD,
q)apMaIIGBTI/I‘-IeCKaSI MPOMBIIIJICHHOCTD, IIPONU3BOACTBO KOCMCTHYCCKUX Inpemnaparos,
IMPOU3BOJACTBO KOHCTPYKIIHMOHHBIX MaTCpHaoB, QJICKTPOHHAsA IMPOMBIIIJIICHHOCTD,
HaHOTCXHOJIOTHH.

Pazgea 2. [linanupveMbie pe3yabTAThl 0CBOCHHS YUEOHOI0 MpeaMeTa « XUMHUSD.

JInYHOCTHBIE pPe3yJIbTAThI

B cooTBeTcTBMM C CHUCTEMHO-ACATEIBHOCTHBIM IOAXOAOM B CTPYKType JUYHOCTHBIX
pe3yslbTaTOB OCBOEHHS INpeaMmeTa «XHUMHsS» Ha YPOBHE CpeJHEro oouero ooOpazoBaHUs
BBIJICJICHBI CIIENYIOLINE COCTABIAIOLINE:

e OCO3HaHWE OOYYAIOIIMMUCS POCCHUUCKOW Tpa’kIaHCKOW MJICHTHYHOCTH — TOTOBHOCTH K
CaMOPA3BUTHIO, CAMOCTOSTEIILHOCTH U CAMOOIIPEIEIICHHUIO;

HaJInYMe MOTUBAIMH K 00yUeHHIO;
L[eJICHAIIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOE€XKIEHUU JTMYHOCTH Ha OCHOBE KIIFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPAJAULIUN Oa30BON HAYKH XUMUMU;

e TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJACTBOBAThCA B CBOEH JESATEIBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM YCTaHOBKaMH, MPUCYIIUMHU LEJIOCTHON CUCTEME XUMUYECKOTO
o0Opa3oBaHus;

e HaJIU4Me MPABOCO3HAHUS DKOJOTUYECKOW KYIbTYpPbl M CIIOCOOHOCTH CTaBUThH €U U
CTPOUTD KU3HEHHBIE JIAHBI.

JInaHOCTHBIE pe3ynbTaThl OCBOCHUS MpeaMeTa « XUMUS» JOCTUTAIOTCS B €IMHCTBE yUeOHOU U
BOCIIMTATEIbHOW JieATeNbHOCTH OpraHusaluu B COOTBETCTBUM C T'yMAaHMCTUYECKUMH,
COIIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM LIEHHOCTSMH M HJ€alaMH POCCHICKOTO
TpaXAaHCKOTO O0IIecTBa, MPUHATHIMH B OOIIECTBE HOPMaMHU M TIPaBUIIAMU TOBEACHHS,
CIIOCOOCTBYIOLIMMH IpOLIEcCaM CaMOIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHHS
JTUIHOCTH 00yYaIOIUXCSI.



JIMYHOCTHBIE pe3yNAbTaThl OCBOCHUS MNpeaMeTa «XHMHUS» OTpaxaroT Cc(HOPMHUPOBAHHOCTD
OMbITa TIO3HABATENIbHOM M TMPAKTHUYECKON MAESITeTbHOCTH OOYYaloIIUXCS 10 peanu3aluu
NPUHATHIX B O0IIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1. I'pazk1aHCcKOro BOCIIUTAHUSA:

OCO3HaHMsI OOYYarOIMMUCS CBOMX KOHCTUTYLMOHHBIX IIPaB U OOS3aHHOCTEH, YBaKEHUS K
3aKOHY U IIPABOIIOPSIKY;

IIPEJICTABJICHHS O COLMAIBHBIX HOPMAX U NPaBUIAX MEKINYHOCTHBIX OTHOIIEHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JESATEIBHOCTH MpPHU CO3/JaHUM YYEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U [T03HABATENIbHBIX 33124, BBINOJIHEHUN XUMUUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IMPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHThI IpYruX Ipu
aHaJIM3€ Pa3IMYHbIX BUJIOB YUE€OHOH NeATEIbHOCTH;

2. [TaTproTH4€eCKOro BOCIIUTAHUSA:

HNCHHOCTHOI'O OTHOMICHUA K UCTOPUYCCKOMY U HAYYHOMY HACJICAUTIO OTCUECTBEHHOU XHUMHUU,

YBa)XEHUsI K IPOLIECCY TBOPYECTBA B OOJACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHUS XMMHU,
OCO3HAaHUA TOro, 4YTOo JOCTHIKCHHA HAYKM C€CThb pPE3YyJIbTaT JJIHUTCIbHBIX Ha6JHOIIeHI/II71,
KPOMOTJIMBBIX 3KCIIEPUMEHTALHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MTPAKTHKOB;

HHTECPECCa U MMO3HABATCIBbHLIX MOTHBOB B IOJYYCHUHU U IOCICAYIOLNIEM aHalIn3¢C I/IH(bOpMaI_II/II/I 0
MEePEOBBIX TOCTHKEHUAX COBPEMEHHON OTEUECTBEHHON XUMMUU;

3. lyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO [TOBEACHHUS;

CHOCOOHOCTH OLEHMBATh CUTYAllMM, CBA3aHHBIE C XMMUYECKMMHU SIBICHUSMH, M NPUHUMATh
OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh Ha MOPaIbHO-HPAaBCTBEHHbIE HOPMBI U LIEHHOCTH;

TFOTOBHOCTH OLIGHUBaTh CBOE TIOBEJACHHWE M IMOCTYNIKM CBOMX TOBapulled C MNO3ULIUH
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO-3HAHUE MOCIEICTBUMN 3TUX MOCTYIIKOB;

4. ®opMHUPOBAHHUSA KYJIbTYPHI 310POBbS:

NOHUMaHMUA LEHHOCTeH 370poBoro u Oe3zomacHoro oOpa3a KH3HHM; HEOO0XOAMMOCTH
OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (PM3MUYECKOMY U TICUXUYECKOMY 3/J0POBBIO;

co0uTr0/IeHH s TTpaBHJ1 6€30IaCHOTO OOpallleH!s C BELIECTBAMU B OBITY, TOBCETHEBHOMN )KU3HU U B
TPYIOBOH ESATEIBHOCTH;

NOHMMAaHMsI LIEHHOCTH MPaBUJ MHAMBUAYAIBHOTO U KOJJIEKTHBHOIO 0€30IaCHOTO MOBEJCHUS B
CUTYyalUAX, YTPOKAIOIINX 30POBBIO U KU3HHU JIFOJIEH; OCO3HAHUS MTOCIEICTBUIM U HENIPUATHS
BPEIHBIX NMPUBBIYEK (YIOTPEOICHUS AJIKOT OIS, HAPKOTUKOB, KypeHHUs);

5. TpyaoBoro Bocnuranus:

KOMMYHHUKAaTHBHOW  KOMIIETEHTHOCTH B y4eOHO-HCCIENOBATENbCKOW  JEeSATENbHOCTH,
OOIIECTBCHHO TIOJIC3HOM, TBOPUYECKOM M IPYTHX BUAAX JACSITEIHLHOCTH;

YCTaHOBKH Ha aKTHBHOE Y4acTHE B PEIICHUH MPAKTHUECKUX 3a7a4 COLUAIbHONW HAIPaBIEHHOCTH
(B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3Y4YeHHIO Tpodeccuil pa3inyHOro poja, B TOM YHUCIEe Ha OCHOBE
MMPUMCHCHUA MPEAMETHBIX 3HAHUH 110 XHUMUU,

YBaXXEHHUS K TPYY, JTIOASIM TPyJla U pe3yibTataM TPYAOBOM IeSTEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBHUAYAJIbHON TpaeKTOpHH OOpa3oBaHMs, Oymymien
npodeccuu W peanu3alud COOCTBEHHBIX J>KM3HEHHBIX IUIAHOB C YYETOM JTHUYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, HHTEPECOB M MOTPeOHOCTEH 00IIeCTBa;

6. IKO0JI0TrMYEeCKOr0 BOCIIUTAHMS:

AKOJIOTMUYECKH TEIeCO00Pa3HOT0 OTHOIICHUS K PUPO/JIE, KaK UCTOYHUKY CYIIIECTBOBAHUS KU3HU
Ha 3eMIie;

MOHMMAaHUSA TJ00aTBbHOTO XapakTepa JKOJIOTHUECKUX MpOOIeM, BIUSHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSTHUE MTPUPOJTHOM U COLIMATIBHOM CPEIbl;

OCO3HAaHUA HEOOXOJMMOCTH HCIIONB30BAHUS JOCTHKCHHM XUMHU MJIs PEIICHHs BOIPOCOB



palMOHAIBHOTO MPUPOIONOJIH30BAHNS;

AKTUBHOT'O HEMPUATUSA NEUCTBUNA, MPUHOCIUIMX BPE OKPYKAIOIIEH MPUPOIHONU Cpele, YMEHUs
IPOTHO3UPOBATh HEONArONpPUATHBIE SKOJIOTUYECKHE IOCIEACTBUS  MPEIPUHUMACMbIX
JICUCTBUI U MPEIOTBPAILATH HX;

HaJIM4YUS  Pa3BUTOIO  SKOJOIMYECKOIO  MBIIUIEHUS, HKOJIOIMYECKOHM KYJIbTYpbl, OIbITA
JIEATEIbHOCTH HKOJOTMYECKON HAIpaBICHHOCTH, YMEHHMS PYKOBOJCTBOBATHCS HMH B
MI03HABATEIbHOM, KOMMYHHKAaTHBHOM M COLIMAIBHOM MpaKTHKE, CHOCOOHOCTH M YMEHUS
AKTHBHO MPOTHUBOCTOSTH UJICOIOTUU XeMOpoOuu;

7. lleHHOCTH HAYYHOT'O MO3HAHMS:

c(OPMHPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO DPa3BUTHSA
HAayKU ¥ OOLIECTBEHHOW NIPAKTUKU;

NOHMMaHMUA CHeuu(UKH XUMHHM KaKk HayKH, OCO3HaHus €€ poiau B (OPMHPOBAHUHU
pPALlMOHATIBHOIO HAy4YHOIO  MBILIUIEHHS, CO3JaHMM LEJIOCTHOTO NPEACTaBIeHUs 00
OKpYXXaloIlleM MHpE KakK O €IMHCTBE IPUPOAbl U YEIOBEKA, B IIO3HAHUM IPUPOJIHBIX
3aKOHOMEPHOCTEHN M pellIeHUH IPOoOJIeM COXPaHEHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B O0COOOH 3HAYUMOCTH XUMHUHU JUIsl COBPEMEHHOW NMBWIM3ALMU: B €€
I'YMaHHCTUYECKOI HaIpaBICHHOCTU U BaXHOM POJIM B CO3AaHUU HOBOW 0a3bl MaTepUaIbHON
KYJIbTYpPbl, PEIIEHUU TIJI00aNbHBIX NPOOJIEM YCTOWYMBOTO pa3BUTUS YEIOBEUECTBA —
CBIPDbEBOM, SHEPreTUYECKOW, NMIIEBOW U 3KOJIOrMYECKOW O€3011acCHOCTH, B pPa3BUTHU
MEAMILMHBI, 00ECIIEUEHUHN YCIOBUI YCIEUIHOIO TPYyJda U AKOJIOIMUECKH KOM(OPTHON KU3ZHU
KaXJI0T0 WwieHa 00IIeCTBa;

€CTECTBEHHO-HAYyYHO! IPaMOTHOCTHU: TOHUMAHHUS CYIIIHOCTH METO/0B [103HAHUS, UCIOJIb3YEMBIX
B €CTECTBEHHBIX HayKaxX, CHOCOOHOCTH MCIIOJIb30BaTh IOJydaeMble 3HAHUS AJIS aHalIM3a U
OOBSICHEHUS SIBIIEHUN OKPY’KAIOLIET0 MUpa U MPOUCXOASIIMX B HEM U3MEHEHUH; YMEHHS
JenaTb 000CHOBaHHbIE 3aKJIIOYEHHUS Ha OCHOBE HAYUHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX C
LEJIbIO TOJIYYEHUSI TOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSTEJIBHO HCIOJIb30BaTh XMMUYECKHE 3HAHMS JAJs pelleHHs npolieM B
pEeaIbHBIX JKU3HEHHBIX CUTYaIUsX;

MHTEpEeca K NO3HAHUIO U UCCIIEI0BATENbCKON AEATEIbHOCTH;

TOTOBHOCTH U CTIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO M CAaMOOOpPA30BaHUIO, K AKTUBHOMY
MOJIy4EHUIO HOBBIX 3HAaHUH M0 XMMHUHU B COOTBETCTBHMH C )KU3HEHHBIMH ITOTPEOHOCTSAMU;

MHTEpeca K 0COOEHHOCTSM Tpy/ia B pa3IMUHBIX chepax NpodecCHOHATbHON AESITETbHOCTH.

MertanpeamerHbie pe3yJibTaThl
MertarnpenMeTHbIe pe3yIbTaThl OCBOSHHS YIeOHOTO MpeaMeTa « XUMHUs» Ha YPOBHE CPEIHETO
o011ero o0pa3oBaHus BKIIOYAIOT:

e 3Ha4YMMBbIE s HOPMUPOBAHKS MUPOBO33PEHHUS O0YUAIOIIMXCS MEXKTUCITMIUTHHAPHEIE
(MeXMmpeaIMeTHbIe) OOIlleHAayYHbIE TOHSTHUS, OTPAKAIOIIUE IEJIOCTHOCTh HayYHOU
KapTUHBI MHpa W CIEeNU(UKY METOJOB IO3HAHWS, HCIIOJIB3YeMbIX B €CTCCTBCHHBIX
HayKax (MaTepusi, BEIIECTBO, YHEPTHs, SBIEHHUE, MPOIECC, CUCTeMa, Hay4HbIN (hakT,
NPUHIAI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIIeIOBaHUe, HaOII0IeHNE,
U3MEpEeHUe, SKCIEPUMEHT U JIp.);

e yHHUBEpCaJbHBIE Yy4eOHBIE JeiicTBHA  (TIO3HABaTeIbHBIE, KOMMYHUKAaTHBHBIE,
pEryIATHUBHEIE), o0ecnieunBaromue GopMUpOBaHUe PYHKIIMOHATHHON TPAMOTHOCTU H
COLIMATIbHOW  KOMIIETEHIIMM  OOYyYaloIIMXCS;  CHOCOOHOCTh  OOydarouimxcs
UCIIONIb30BaTh OCBOCHHBIE MEXIUCIHUILUTMHAPHBIE, MHPOBO33PEHUECKHE 3HAHUS H
YHUBEpCaIbHbIC YIeOHBIC JCHCTBUS B MIO3HABATEIHLHOM M COIMATBLHOM MPAKTHKE.

MeranpeamMeTHbple  pe3yabTaThl  OTPAKAIOT  OBNAJCHHUE YHUBEPCATBHBIMH  y4EOHBIMU
MO3HABATEIIbHBIMU, KOMMYHHUKATUBHBIMH U PETYJIATUBHBIMH JICHCTBUSIMHU.
Osnadenue ynugepcaibHoiMu y4eOHbIMU NOZHACAMENbHBIMU 0CHUCBUAMU:

1. ba30oBBIMH JIOTHYECKHMH AeliCTBUAMM:



CaMOCTOSITENNbHO ~ (OPMYJIMPOBATH M aKTyaJlU3upoBaThb MpoOJIeMy, BCECTOpOHHE  e&
paccMaTpuBaTh;

OIIPENENATh LU AEATEIbHOCTH, 3a1aBasl apaMeTpbl U KPUTEPUU UX JOCTUKEHHUsI, COOTHOCUTH
pE3yJIbTaThl JEATEIBHOCTH C IOCTABICHHBIMHU LIEISIMY;

UCIIOJIB30BaTh IIPM OCBOCHUM 3HAHUM MNPUEMBI JIOTMYECKOTO MBIIUICHHUS —  BBIACIATH
XapaKkTepHble IPU3HAKK IOHATUM M YCTAHABIMBaTh MX B3aWMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIME MTOHATHUS ISl OOBSICHEHHSI OT/ICIIbHBIX (PaKTOB U SIBIICHHIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJacCU(DUKALMU BEILIECTB U XUMUYECKUX PEAKIIMA;

YCTaHaBIUBATh IPUYMHHO-CIICCTBEHHBIE CBA3H MEXKY U3Y4acMbIMU SIBICHUSMU;

CTPOUTH JIOTMYECKHE paCCYXICHHs (MHAYKTHBHbBIC, JI€AYKTUBHBIC, 10 AHAJIOTUH), BBISBIATH
3aKOHOMEPHOCTH U NMPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUX, (POPMYINPOBATH BBHIBOJIBI
Y 3aKJIIOYECHMUS;

IPUMEHSTH B IIPOLIECCE ITO3HAHUS HUCII0JIb3YyEMbIE B XUMUH CUMBOJIMUECKHE (3HAKOBBIE) MOJEIH,
IpeoOpa3oBbIBaTh MOJAEIbHBIE MPEJCTABICHUS — XUMMUYECKUI 3HaK (CMMBOJ) 3JIEMEHTAa,
xuMu4eckass (opmyna, ypaBHEHHE XHMHUYECKOH pEaKIuh — IpH pPEUIeHUH Yy4eOHBIX
IIO3HABATEJIBHBIX U MPAKTHUYECKUX 3a]a4, IPUMEHITh HA3BAHHBIE MOJIEIIbHBIE [IPEICTABICHUS
JUISl BBISIBJICHUS XapAaKTEPHBIX [IPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIINii;

2. ba3oBbIMH HCCJIEI0BATEIbCKMMMU /IE/iCTBUSIMM:

BJIaJIETh OCHOBAMH METOJI0OB HAYUYHOI'O ITO3HAHMS BEIIECTB U XUMUYECKUX PEAKIIHI;

(GbopMyIMpOBaTh LENH U 33JJa41 UCCIIEJOBAHMsI, UCIIOJIb30BATh [TOCTABJIEHHBIE U CAMOCTOSITEIILHO
chOopMyIIMpPOBaHHbIE BOMPOCHl B KAaueCTBE HWHCTPYMEHTAa IIO3HAHUS W OCHOBBI JIJIs
(GhopMHUpPOBaHMS TUIIOTE3BI IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKICHUH;

BJIAJETh HABBIKAMM CaMOCTOATEJIBHOIO IUIAHMPOBAHUS M  TPOBEIEHUS  YYEHUUYECKHUX
JKCIIEPUMEHTOB, COBEpIICHCTBOBAaTh yMEHMsI  HaOdOAaThb 3a  XOJOM  IIpoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3ynbTar, (POopMyIHUpoOBaTh OOOOIIEHHS M BBIBOJBI
OTHOCHUTEJIBHO JIOCTOBEPHOCTH pPE3yJIbTaTOB MCCIEAOBAHMS, COCTABIATH OOOCHOBAHHBIN
OTYET O MPOJCIIAHHON paboTe;

npuoOpeTaTh OMBIT YYCHHYECKOW MCCIIEI0BATENHCKON U MPOEKTHOU JIESITeIbHOCTH, MPOSBISAThH
CIIOCOOHOCTH U TOTOBHOCTh K CAMOCTOSITEIbHOMY TOUCKY METOJIOB PEUICHUS MPAKTHUECKUX
3a71a4, MPUMEHECHHIO PA3JIMYHBIX METOJIOB IMO3HAHUS;

3. lIpuémamu padoThl ¢ HHPpoOpMaLHeil:

OpPUEHTHPOBAThCSI B PA3IMUYHBIX MCTOYHHMKAX HMHGPOpManuu (HAydHO-TIOMYJSpHas JUTepaTypa
XUMHUYECKOTO COJAEpkKaHUs, CIpaBOYHbIE MOCOOUs, pecypchl VHTepHeTa), aHAIU3UPOBATh
UHPOPMALIMIO DPA3TUYHBIX BHJIOB MU (OPM TMpPEJICTABICHUS, KPUTHUYECKH OLICHHUBATh €&
JIOCTOBEPHOCTh M HEITPOTUBOPEUNBOCTD;

dopMynMpoBaTh 3ampochl M IMPUMEHATh paszIUMYHble METOAbl MNpH IOUCKE M O0TOOpe
uH(popMalu, HEOOXOAUMOM /1J1s BBINOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

npuoOpeTaTh OMNBIT HCHOJIb30BaHUA HH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTMH U
Pa3IUYHbBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (DOpMYy NpEeACTaBIeHUS HWHPOPMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKH U T. 11.);

UCIIOJIb30BaTh HAYYHBIM S3BIK B Kau€CTBE CPEJICTBA MPHU paboOTe ¢ XUMHUECKOW MH(pOpMAIIUEii:
MPUMEHSTh MEeXIpeIMeTHbIe (pu3nuecKre 1 MaTeMaTHYeCcKre) 3HaK1 U CUMBOJIbI, (DOPMYIIbI,
ab0peBUaTypbl, HOMEHKIIATYPY;

HCIOJIb30BaTh U MPeo0pa30BbIBATh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISTHOCTH.
Oénaodenue ynugepcanbHblMu KOMMYHUKAMUBHOIMU OCLICIEUAMU:

3aJaBaTh BOIIPOCHI IO CYIIECTBY OOCYKIaeMOW TeMbl B XOJ€ Auajiora H/WIH JAUCKYCCHUH,
BBICKA3bIBaTh HJIEH, (POPMYTUPOBaTH CBOM MPEAJIOKEHHUS OTHOCHTEIBHO BBITOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYNIaThb C MPE3EHTAlMEN pe3ylbTaTOB IIO3HABATEIBHON JAEATEIbHOCTH, IOJYyYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMHU IPU BBIIOJHEHUH XHMHYECKOTO



HKCIIEPUMEHTA, MPAKTUYECKON pabOThl MO MCCIEIOBAHUIO CBOMCTB HM3y4YaeMbIX BEIIECTB,
peanu3anyuu y4eOHOTO MPOEKTa U (POpMYyTUPOBATH BBIBOJBI IO pe3yabTaTaM MPOBEIEHHBIX
UCCIICIOBAaHMI ITyTEM COTIIACOBAHMS MTO3UIIMIA B X0/1€ 00CYKACHUS M 0OMEHA MHEHUSIMH.
Osnadenue yHugepcanbHbIMu pezyiamueHbIMU 0CUCI-GUAMU:

CaMOCTOSITENIbHO IJIAHUPOBAaTh M OCYIIECTBIATH CBOIO IMO3HABATEIbHYIO JEATEIbHOCTD,
omnpenenss e€ UeNn U 33Ja4d, KOHTPOJIUPOBATh U 10 Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeUiaraéMblii AITOPUTM JSHCTBUN NIPU BBIMOJIHEHUH YY€OHBIX U UCCIIEAOBATENILCKUX 3a/1a4,
BBIOMpaTh Hanbosee 3 (HEKTUBHBIN CITOCO0 MX PEIICHHS C YIETOM IMOTYyYEHUS HOBBIX 3HAHHUNA
0 BEIIECTBAX U XUMUYECKUX PEAKIIHSIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JICATEIFHOCTH HA OCHOBE CAMOAHAIIN3a U CAMOOIICHKH.

IIpenmeTHbIe pe3yJIbTATHI

[TpenMeTHBIC PE3yNIbTaThl OCBOCHUS MPOrPaMMBbI CPEIHETO OOIIEr0 00pa30BaHMS MO XUMUU
Ha  0a30BOM  ypOBHE  OpHCHTHPOBaHbl  Ha  oOecredeHue PEUMYIIECTBEHHO
o0mieo0pa3oBaTeIbHOM W OOMICKYJIBTYPHOH MOATOTOBKM oOyuatomuxcs. OHH BKITIOYAIOT:
cnenuduyeckue sl ydeOHOro mpeaMera «XUMUs» HAaydHbIC 3HAHUS, YMEHHUS MU CIIOCOOBI
JEHCTBUI 1O OCBOEHHIO, MHTEPIIPETALIMU U MPeoOpa30BaHUIO 3HAHUM, BUJIbI JAESITEIbHOCTU I10
MOJYYCHUIO HOBOTO 3HAHUS M MPUMEHEHHIO 3HAHUM B PA3JIMYHBIX YYEOHBIX U PEATbHBIX
JKU3HCHHBIX CUTYyalUusaX, CBA3aHHLBIX C xumueil. B nporpamMme MNpeIMETHBIC PE3YJIbTAThI
NPEJICTABJICHBI 110 T0JIaM H3y4YCHUSI.

10 KJIIACC
[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUs» OTpa)karoT:

1) cppopmuposannocms npedcmasnenuti: 0 XUMUYECKON COCTABIISIFONICH €CTECTBCHHO-HAYYHOU
KapTUHBI MUPA, POJIM XUMUU B NIO3HAHUM SIBJIEHUI NMPUPOABI, B (POPMUPOBAHUM MBIIIJICHUS
U KyJIbTYphl JINYHOCTH, €€ (PYHKIMOHAIBHONH TPaMOTHOCTH, HEOOXOIUMOW AJisi peIIeHUS
MPAKTUYECKHUX 337a4 U HKOJIOIMYECKH OOOCHOBAHHOIO OTHOIIEHMSI K CBOEMY 370POBbIO U
MIPUPOJHOM cpene;

2) 6nadenue CUCTEMOW XUMHUYECKHX 3HAHUI, KOTOpasi BKIIIOYAET: OCHOBOIOJIATAOIIUE MTOHSTHS
(XMMHUYECKUIl 3JIEMEHT, aToM, JJIEKTPOHHAas 000JI0YKa aToMa, MOJIEKYyJa, BaJEHTHOCTH,
ANEKTPOOTPHULATEILHOCTh, XUMHUYECKasi CBS3b, CTPYKTypHas ¢opmyna (pa3BépHyTas H
COKpalléHHas), MOJIb, MOJISIpHas Macca, MOJISIpHBIM 00BEM, YIJIEpPOJHBINH CKEJerT,
(yHKIIMOHATIBHAS TPYIIA, paJuKall, H30Mepus, U30MEPhl, TOMOJOTUYECKUI psiJl, TOMOJIOTH,
YIJI€BOJOPOABI, KHCIOPOA- MW  a30TCOJAEp)KALUE COECOUHEHUS, MOHOMED, IOJIHMMEp,
CTPYKTYpHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE COEAMHEHMsS); TEOPUU M 3aKOHbI (Teopus
CTpOEHHUsI OpraHndeckux BemecTB A. M. ByTiepoBa, 3aKk0OH COXpaHEHHs MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMHUHM; MUPOBO33PEHUECKUE 3HAHUS, JIS)KAIUE B
OCHOBE NMOHUMAaHUs IPUYMHHOCTU U CUCTEMHOCTH XMMHMYECKHUX SBJICHUH, (PaKTOJIOTHUECKUE
CBEICHHUSI O CBOMCTBAaX, COCTaBe, MOJIYYEHHUH M O€30MacCHOM HCIOJIb30BAaHUM BaKHEUILINX
OpPraHUYECKUX BELIECTB B OBITY M MIPAKTUYECKON IEATEIIbHOCTH YEI0BEKA,;

3) cghopmuposannocmev ymenuil visi6nsmMb XapaKTePHbIC MPU3HAKH TOHSITHH, YCTAHABIMBAThH
UX B3aUMOCBS3b, UCNOIb306aMb COOTBETCTBYIOLIUE IIOHATUS TPU OINHCAHUU COCTaBa,
CTPOEHHS U MPEBPALICHUI OPraHU4YEeCKUX COCUHEHNN;

4)  chopmuposanHocmes YyMeHUll UCNOIBL308aMb XUMHYECKYIO CHMBOJIUKY JUIS COCTaBJICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpam€HHOM) (OopMys OpraHUYecKuX
BEUIECTB M YPAaBHEHHMH XMMMUYECKHX PpEaKLUUW; U320maeiueams MOJEIN MOJIEKYI
OpPraHMYECKHUX BEIIECTB Ui WJUIIOCTPAlMM HMX XHMHYECKOTO M MPOCTPAHCTBEHHOIO
CTPOCHMS;

5) cgopmuposannocme ymenuil ycmanasiueams MPUHAIISKHOCTh M3YUYCHHBIX OPTaHHMYECKUX
BEIIECTB IO UX COCTaBy M CTPOEHHIO K OTMpPeAeTIEHHOMY KiIacCy/Tpylme CoeIuHeHUN
(YyrineBomopoapl, KHUCIOPOJ- M a30TCOJAEPXKALIUE COEAMHEHHUS, BBICOKOMOJIEKYIISIPHbIE
COEUHEHMS); 0asamb UM Ha3BaHUs 1o cucremarudeckoit Homenknatype (IUPAC), a taxxke



6)

7)

8)

9

MIPUBOJIUTH TPUBHUATHHBIC HA3BAHUS OTACTHHBIX OPTAHUYECKUX BEIIECTB (ITHIICH, MPOTHIICH,
alleTUIICH, STHJICHIJIMKOINb, TIIAIEPUH, (eHOI, GopManbIeru, aneTalbIeru, MypaBbuHas
KHCIIOTa, YKCYyCHas KHCJIOTa, OJICMHOBAas KHCJIOTa, CTEapUHOBAs KHCIOTa, TIIFOKO3a,
bpyKTO3a, Kpaxmall, [eJUT0II03a, TIHUIIHH);

chopmuposanHocms  yMeHusi onpeoensms BUABl XUMHYECKOH CBS3M B OPraHHMYECKUX
COeIMHEHUSX (OJMHAPHBIC U KPaTHBIC);

chopmuposanHocms  yMeHUuss NpuMeHsims TIOJOXKCHHUS TEOPUH CTPOCHHS OPTaHHMYECKHUX
BeniectB A. M. BytiiepoBa st 00bsICHEHUS 3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTPOCHHS; 3aKOH COXPaHEHUSI MacChl BEIICCTB;

CcoOpMUpOBaAHHOCMb  YMEHULl  Xapakmepuzo8ams COCTaB, CTpPOCHHE, (QHU3UYECKUE U
XUMHYECKHE CBOWCTBA TUIUYHBIX TPEJACTABUTENCH pPA3JIMYHBIX KIACCOB OPTaHUYECKUX
BelecTB (METaH, dTaH, ATWICH, NMPOMIWICH, aleTuiaeH, OyraaueH-1,3, metunoyraaueH-1,3,
OCH30J1, METaHOJI, 3TAHOJI, STWICHIJIUKOJIb, TIUICPUH, (DEHOJI, alleTaIb/IETH I, MypaBbUHAS U
YKCyCHasi ~KHCIIOTBHI, TJIIOKO3a, KpaxMal, IIeJUII0JI03a, aMHHOYKCYCHasi —KHCIIOTA);
ULIIOCMPUPOB8amMs TEHETHUYECKYIO CBSI3b MEXIY HHMH YpPaBHEHUSMH COOTBETCTBYIOLIUX
XUMHAYECKHX PEAKIUi ¢ UCIIOIb30BAaHUEM CTPYKTYPHBIX (HhOpMYIT;

chopmuposanHocms  YMeHUs Xapakmepuzo8ams WCTOYHUKH  YTIIEBOJAOPOTHOTO  CHIPHS
(HedTb, IPUPOIHBINA Ta3, Yrojib), ClIOcOObl UX MepepaboTKU U MPAKTHUYECKOE MPUMEHEHUE
IIPOJYKTOB NEPEPAOOTKH;

10) chopmuposannocme  ymenuti npoeoOums BLIMHCICHUS IO XHUMHYECKHM YpPaBHEHUSIM

(Maccel, 00bEéMa, KOJIMYECTBA MCXOAHOTO BEUIECTBA WIIM MPOAYKTAa PEAKIIMH MO W3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXO/AHBIX BEIIECTB WM IPOAYKTOB PEAKIINHN);

11) cpopmuposannocms ymenuii 1adems CACTEMON 3HAHUN 00 OCHOBHBIX METOJAaX HAyYHOI'O

MO3HAHUS, HCIONB3YEMbIX B XHMHUU MPH HM3YYCHHH BEIIECTB W XHUMHUYECKUX SBJICHHIA
(naOnroneHue, W3MEpPEHHUE, SKCIEPUMEHT, MOIEIUPOBAHUE), UCHO.Ib306aMb CUCTEMHBIE
XUMHYECKUE 3HAHWS [Js MPUHATHUS PEHICHUH B KOHKPETHBIX >XHU3HEHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH M X IPUMEHEHUEM;

12) chopmuposannocme ymenuii cobarooams npasuia TOIb30BAHUS XUMHUYECKOW MOCYIOH U

nabopaTopHbIM  00Opy/AOBaHHMEM, a TakKXke IpaBuia oOpalleHuss C BEUIECTBAMH B
COOTBETCTBUH C MHCTPYKIHUSIMH IO BBITOJIHEHUIO JTA00PaTOPHBIX XUMUYECKUX OMBITOB;

13) chopmuposannocms  ymenuil nIAHUPOBAMbL W BLINOJIHAMbL XUMHUYSCKUH HSKCIICPUMEHT

(mpeBpalieHusi OpraHUYecKUX BEIIECTB MPHU HArPEBAaHUM, MOJyUY€HHE 3TUJIEHA U HU3ydeHHe
€ro CBOP’ICTB, KaQuCCTBCHHBIC PCAKIMU OPraHMYCCKHUX BCIICCTB, ACHATYypalud O€JIKOB npu
HarpeBaHWHU, IIBETHbIE pEAaKIMH OENKOB) B COOTBETCTBUM C NpaBWJIaMH TEXHHUKH
0e30MacHOCTH TMpH OOpalleHHuH ¢ BellecTBaMM U J1a0OpaTOPHBIM 00O0PYIOBAHHUEM,
npeocmaenams Pe3ynbTaThl XMMHUYECKOTO HKCIEpUMEHTa B (opMe 3amucu ypaBHEHHUH
COOTBETCTBYIOIINX PEAKLUI U popMynupoeams BHIBOJBI HA OCHOBE 3THX PE3y/IbTaTOB;

14) chopmuposannocms ymeHull Kpumuyecku aHanuzupo8ams XUMHYECKYH HH(OpMaIHIo,

MoJiydaeMyto 13 pa3Hbix ucrounukos (CMU, UntepneT u ap.);

15) cgpopmuposannocmes  ymenuii  cobrodamv  npasuia  SKOIOTUYECKH  IIEIECO0OPa3HOro

MOBEJIEHUs B OBITY M TPYJIOBOM JEATEIHLHOCTH B IIEJISIX COXPAHEHHUS CBOETO 3J0POBBS U
OKpY’Kalollleld MNPUPOJHON Cpebl; 0CO3HA6amsv ONACHOCTh BO3ACHCTBUS Ha JKHUBBIC
OpTaHU3MBbI OMPEAEIEHHBIX OPraHUYECKUX BEIIECTB, MOHWMAas cMbica mokazarens [1/IK,
noscHams Ha TpUMepax CrmocoObl YMEHBIIEHUS W TPEJOTBPAIICHUS HX BPEIHOTO
BO3JICMCTBHUS HA OPTaHU3M YEJIOBEKA;

16) JJI O6yanOLHHXCH C OrpaHUYCHHBIMH BO3MOKHOCTAMH 3IO0POBBA: YMCHHUC IIPUMCHATH

3HAHHUA 00 OCHOBHEBIX AOCTYIIHBIX METOJAaX IMO3HAHUA BCIIECCTB U XUMHWYCCKUX HBHeHI/II\/'I;

17) I CIICTIBIX U CJ'Ia60BI/I,Z[}IIJ_II/IX O6y‘IaIOH_II/IXC$II YMCHHUEC UCIIOJIB30BaATh peHBC(I)HO TOYCUYHYIO

cucteMy o6o3nauenuii JI. bpaitns mis 3anmucu XuMudeckux Gopmy.

11 KUIIACC

HpCI[MCTHBIe PE3yJbTaThl OCBOCHUA KypCa «0611_18.51 H HCOPraHUYCCKaA XUMHA» OTPAXKALOT:



1)

2)

3)

4)

5)

6)

7)

8)

9)

10)

cgpopmuposannocme npedcmaegieHuil: 0 XUMAIECKON COCTaBIIAIONICH eCTeCTBeHHO-HAyYHOU
KapTUHBI MUPA, POJIM XMMHHU B TIO3HAHUM SBJICHUN MPUPOABI, B (POPMUPOBAHUU MBIIUICHUS
U KyJIbTYPBl JTUYHOCTH, €€ (YHKUMOHAIBHON TIPaMOTHOCTH, HEOOXOAMMOW Ui pEeLICHUs
IIPAKTUYECKHUX 3a]1a4 M HKOJOTMYECKH OOOCHOBAHHOI'O OTHOUIEHHUS K CBOEMY 3/I0pPOBBIO U
MIPUPOIHOM CPEJIE;

énaoeHue CUCTEMON XMMUYECKUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIOJIATAIOLINE TOHITUS
(XMMUYECKHI DJIEMEHT, aTOM, HW30TOI, S-, P-, O-3JEKTPOHHBIE OpOHMTAIM aTOMOB, HOH,
MOJIEKYJ1a, MOJIb, MOJIIPHBIM OOBEM, BaJEHTHOCTb, 3JIEKTPOOTPULATENBHOCTh, CTEIEHb
OKHCJIEHUS, XMMHYECKasi CBs3b (KOBAICHTHAs, WOHHAsA, METaJUIM4ecKas, BOJOPOAHAs),
KPUCTAJUIMYECKAsl PpElETKa, TUIBl XMMHYECKUX PEakLUil, pacTBOp, 3IJIEKTPOJIMTHI,
HERJIEKTPOJIUTHI, JIEKTPOIUTUYECKAS JUCCOLMALINSA, OKUCIUTENb, BOCCTAHOBUTEIND, CKOPOCTh
XMMUYECKOM  peakuuu, XUMHYECKOe paBHOBECHE; TEOPUM U  3aKOHbI  (Teopus
3JIEKTPOJIMTUYECKOM AUCcolManuu, nepuoanueckud 3akoH [[. . MeHnneneeBa, 3akoH
COXpPaHEHUs MaccChl BELIECTB, 3aKOH COXPaHEHUs u npeBparle-
HUS PHEPTUU IIPU XUMHUYECKUX PEaKLUAX), 3aKOHOMEPHOCTH, CUMBOJIMUYECKUH S3bIK XMMUH,
MHUPOBO33PEHYECKHE 3HAHUS, JIE)KAIUE B OCHOBE ITIOHMMAHUS ITPUUUHHOCTU U CUCTEMHOCTH
XMUMUYECKUX SBJICHHH, ()AaKTOJOTMYECKHE CBEICHUS O CBOMCTBAX, COCTaBe, IOJy4YCHHU
1 0€30M1aCHOM  HUCIOJIb30BAaHUM BAXKHEHUIIMX HEOPraHMYEeCKUX BeleCTB B OBITY U
[IPaKTHUYECKOM IeSTENbHOCTH YEJI0BEKa;

cpopmuposanHocme yMeHull 8bIAGNAMb XapaKTepHble PU3HAKY MOHATUHN, YCManasiueams
UX  B3aUMOCBSA3b, UCHONb306aMb  COOTBETCTBYIOIIME  IOHSTUS IPU  ONUCAHUU
HEOPraHMYECKUX BEILECTB U UX IIPEBPALICHUI;

copmMupo8aHHOCmy YMeHUll UCNONb306aMb XAMUYECKYI0O CHMBOJIHMKY Ui COCTAaBIICHHS
(GbopMyn BelIECTB M YpaBHEHUI XMMHYECKUX pEaKLHi; CHCTEMAaTH4YeCKyl0 HOMEHKIATYpy
(IUPAC) u TpuBHalIbHbIE Ha3BaHUS OTAEJIbHBIX HEOPraHMYECKUX BeUIeCTB (yrapHbli ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, raméHas U3BeCTb, HeralméHas U3BeCTb, IUThEBAs COJA, IUPUT U
7p.);

cpopmuposannocme ymenuti onpeoeisims BAICHTHOCTb U CTENCHb OKUCIEHUS XUMHUYECKUX
AJIEMEHTOB B COEIMHEHUSX Pa3IMYHOIO COCTaBa; BUJ XUMHUYECKOW CBS3U (KOBaJIEHTHas,
MOHHAs, METAJJIMYecKasi, BOJAOPOJAHAs) B COCIUHEHUSAX; TUI KPUCTAUIMYECKON PpEHIETKU
KOHKpPETHOIO BeIllecTBa (aTOMHas, MOJIEKYJspHas, HOHHas, METaJJIM4ecKas); Xapakrep
Cpelbl B BOAHBIX pACTBOPAaX HEOPraHUYECKUX COECIUHEHUI;

cghopmuposanHocms yMeHUuti YCmanaenueams MPUHAJJIEKHOCTh HEOPraHUYECKUX BEILIECTB
[0 UX COCTaBy K OIpeNeJIEHHOMY KJacCcy/TpyIie COelMHEHUH (TMpOCThle BeleCTBa —
METaJIJIbl U HEMETAJUIbI, OKCH/Ibl, OCHOBAHHUS, KUCIOThI, aM(POTEpHbIE TUAPOKCUIBI, COJIH);
cpopmuposannocmes  yMeHull packpvleams CMBICT Tepuogudeckoro 3akona JI. .
MenzneneeBa U JEMOHCTPUPOBATH €ro CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIbHYIO H
MPOTHOCTUYECKYIO (PYHKIINY;

chopmuposanHocms  yMEeHUll  Xapakmepuzoeams  BJIEKTPOHHOE  CTPOEHUE  aTOMOB
XUMHUYECKHX 371eMEeHTOB 1—4 nepuonos [leprnoandeckoii cucTeMbl XUMUYECKUX 3JIEMEHTOB
J. W. MengeneeBa, UCHONB3YysAd TOHATHS «S-, P-, O-3€KTPOHHBIE OpPOHTAINY,
«QHEPreTUYeCcKUe YPOBHUY; 00bACHAMb 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMHUYECKUX
JJIEMEHTOB M WX COCIWHEHHMHA II0 mepuoaam M rpynnaMm llepuognyeckod cuCTEMBI
XuMH4eckux 3neMeHToB . . MeHnaeneeBa;

chopmuposannocms  ymenuti - xapakmepuzoeamo  (onucvléamsv) O0IIUE XUMHYCCKUE
CBOWCTBA HEOPTaHUYECKUX BEIIECTB PA3IMUHBIX KJIACCOB; nOOMEep#cOamy CyIIeCTBOBAaHHUE
TEeHETUYECKON CBSI3M MEXKIy HEOPraHMYeCKHMHU BEIIECTBAMHM C TIOMOIIbIO YpaBHEHH
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIUI;

cghopmuposanHocms yMenus Kiaccuguyuposams XUMHUECKHE PEAKIUH IO Pa3IU4HbIM
IpU3HAKaM (YUCITYy M COCTaBy pPEarupyrolux BEIIECTB, TEIIOBOMY 3 (eKTy peakuu,
W3MEHEHUIO CTENEeHEeW OKUCIeHHUS JJIEMEHTOB, OOpaTUMOCTH peaklMH, YYacTHIO
KaTajan3aropa);



11) cpopmuposannocms ymenuti cocmasnsims ypaBHEHHUs PEAKIUA Pa3IMYHBIX THIIOB; TOJHBIC
U COKpalll€HHBbIE YpaBHEHHS peakiiil HOHHOrO OOMEeHa, YUMThIBasl yCIOBUS, IPU KOTOPBIX
3TH PEaKIMU UAYT A0 KOHIIA;

12) chopmuposannocme  ymenuii npogooums PEAKIUH, TOATBEPKIAIOIINE KauyeCTBCHHBIN
COCTaB Pa3IMYHBIX HEOPTaHWYECKHX BEIIECTB; pACHO3HABAMb OIBITHBIM IYyTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEIIECTB;

13) cpopmuposannocms ymeHuli packpvléams CYIMIHOCTb OKUCIUTEIbHO-BOCCTAHOBHTEIBHBIX
peakuuii IoCpeICTBOM COCTaBJICHHUSI SJIEKTPOHHOTO OanaHca ATUX PeaKIHii;

14) cihopmuposannocmv ymenuti 06vsCHAMb 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEaKIMHU OT
pa3nuuHbIX (HAKTOPOB; XapakTep CMEHICHHs XUMHUYECKOI'0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHemHero Bo3zaeiicTBus (nmpuniun Jle [llaTtensbe);

15) chopmuposannocme ymenuii xapakmepuzosams XAMHIECKUE MPOIIECCHI, JISKAIIUE B OCHOBE
MPOMBIIIJICHHOTO TOMYYEHHUsI CEpHOW KHUCIOTHI, aMMHaKa, a Takke C(HOPMHPOBAHHOCTD
mpeacTaBieHuii 00 oO0luX HayyHbIX MPUHLIMIAX M OSKOJIOTHMYECKHX Ipobiemax
XHUMHUYECKOTO TIPOU3BO/ICTBA;

16) cihopmuposannocmo  ymenuii npo6oOums BBIYHACIEHHS C HCIOJIL30BAHMEM IOHATHUS
«MaccoBasi JI0Jsl BEIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MPU XMUMHUYECKHX
peaknusax, Macchl BEIIeCTBa WM O0BEMA ra3oB MO M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00BEMY OJHOTO M3 YYAacTBYIOIIMX B PEAKIMH BEIIECTB, TEIIOBOTO 3¢ ¢ekra
peaKiuu Ha OCHOBE 3aKOHOB COXpPAHEHHS MAacCChl BEIIECTB, MPEBPAILEHUS M COXPAaHEHUs
SHEPIUH;

17) cpopmuposannocms ymenuii cobarodams npasuia TOIb30BAHUS XUMHUYECKOW MOCYIOH U
na0opaTOpHBIM  00OpY/ZOBAaHHEM, a TakKe TpaBWia OOpalIeHUsT C BEIIECTBAMU B
COOTBETCTBUH C UHCTPYKIHUSIMH IO BBIITOJIHEHUIO 1a00PAaTOPHBIX XUMHUECKUX OIIBITOB;

18) chopmuposannocms  ymenuil nIAHUPOBAMb U  BLINOJHAMb XUMHYCCKUH OSKCICPUMEHT
(paznokeHue MEepOKCHAa BOJOPOAAa B TMPUCYTCTBUU KaTaIM3aToOpa, OIpPENEICHHE CPEeIbl
pacTBOpOB BEMIECTB C IIOMOIIBI0 YHUBEPCATBHOTO WHIMKATOPA, BIMSHUE Pa3IAYHBIX
(hakTOpoB Ha CKOPOCTh XMMHYECKOHM peaklMy, PeakiMy HOHHOTO OOMEHa, KaueCTBEHHBIE
peaknuu Ha cynbdar-, KapOOHAT- W XJOPHI-aHWOHBI, HAa KaTHOH aMMOHHS;, peEIIeHHE
OKCIIEPUMEHTANBHBIX 3a7au Mo TeMaM «Mertamib» U «Hemeramnb») B COOTBETCTBUU C
MpaBWJIaMHd TEXHUKH O€30IacHOCTH IpH OOpalleHHH ¢ BellecTBaMH U J1abOpaTOPHBIM
000pyZI0BaHUEM, npedcmasisims Pe3yabTaTbl XUMUYECKOT0 HKCIIEpUMEHTa B (popMe 3amucu
YpaBHEHHH COOTBETCTBYIOIIMX pPEAKIUH W QopMyauposams BBHIBOJBI Ha OCHOBE JTHX
pe3yIbTaToB;

19) chopmuposannocme ymenuil Kpumuuecku aHaIu3uposams XUMHUYECKYI0 HHQPOPMAIHIO,
noJryqaeMyto u3 paszHslx ucrounukos (CMU, UntepHer u np.);

20) cpopmuposannocmes  ymenuii  cobno0amv  NPasuia  SKOJOTHYECKH  IIeIeCO00Pa3HOTro
MOBEJCHHUSI B OBITY M TPYIOBOH JEATEIBHOCTH B IIENIAIX COXPAHEHUs CBOETO 3/10pOBbS U
OKpYy>Kalollel MPUPOJAHON CpEeabl; OCO3HAaBATh OMNACHOCTh BO3JCHCTBHS HAa JKUBbBIC
OpraHM3MBbl OIpeneNEHHBIX BellecTB, MoHUMas cMbicn mokazarens I[IJIK, noscwams Ha
MpUMEpax CIocoObl YMEHBIICHHWS W TPEJOTBPAICHHS WX BPEIHOTO BO3JCHCTBHS Ha
OpraHu3M 4YeJIOBeKa;

21) mis OOydaromuXxcs ¢ OrPAaHMYCHHBIMH BO3MOXKHOCTSIMH 3[0POBBSI: YMEHHE MPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIECTB U XUMUYECKUX SIBIICHHIA;

22) nas CIenbIX W CITa0OBHIAIINX OOYYAOMIMXCSA: YMEHUE HMCITOIB30BaTh PEbe()HO TOUYCUHYIO
cucremy obo3HaueHuit JI. bpaiins 1uist 3anucu Xumuueckux Gopmy.

MNMPUJIOKEHUE

OINUCAHUE MATEPUAJIBHO-TEXHUYECKOI'O OBECIIEYEHUSA

MarepuanpHO-TeXHUYECKass 6a3a 00pa30BaTEIHLHON OpraHU3AIMK IPUBEJCHA B COOTBETCTBHUE
C 3aJadaMM 10 OOECIEYCHHIO peaju3alii OCHOBHOW 00pa3oBaTebHOW MPOTPaMMBbI



o0pa3oBaTeNbHON  OpraHM3anu, HEOOXOIUMOro  y4eOHO-MaTepUANTbHOTO  OCHAICHUS
00pa30BaTeNbHOTO MpoLecca U CO3JaHUI0 COOTBETCTBYIOIIECH 00pa30BaTEIbHOM M COLIMAIBLHON
cpensl. st sToro obpa3zoBarenbHas OpraHu3aiys pazpadorana ¥ 3aKpenuia JOKaIbHBIM aKTOM
MEePEYHU OCHAIICHUS U 000pyA0BaHus 00pa30BaTeIbHON OpraHu3alllu.

KpurepuanbHplMi ~ HMCTOYHUKAMH  OIEHKA  Yy4eOHO-MaTepHAILHOTO  O0eCredeHUs
obOpasoBarenbHOro mporecca sABIsAOTCS TpeboBanus DI'OC, TpebdoBanus IlomoxxeHus o
JMILEH3UPOBAaHUM  00pa30BATENbHOM  NEATETBHOCTH,  YTBEPXKICHHOTO  IOCTAHOBIICHHUEM
ITpaButenscTBa Poccuiickoit @eneparun ot 28 okTsa0pst 2013 Ne 966.; nepeunn pekoMeHIyeMoi
yueOHOU  JuTepaTypel ©  UUQPOBBIX  00pa30BaTENBHBIX  PECYpCOB,  YTBEPKICHHBIC
pPErMOHAIILHBIMM ~ HOPMATUBHBIMU ~ aKTaMU M JIOKAJIbHBIMU  aKTaMH  00pa3oBaTeIbHOU
OpraHH3aIiy.

B cootBercTBUM ¢ TpeboBanussmMu OI'OC B 00pa3oBaTeIbBHOM MPOIIECCE UCTOIB3YOTCS:

TexHHu4YecKHne cpeacrea oﬁyqe}mﬂ

« Kowmmnsrotep u npoekrop;
« CDu DVD gucku K ypokam.
o IIpeamernsie MHTEpHET-pECYPCHI:

« Iudpossie 0Opa3oBaTeIbHBIE PECYPCHI:
e http://www.chemnet.ru/

e http://www.alhimik.ru

e http://www.mmlab.ru

e http://www.informika.ru/text/database/chemy/START.html

e https://content.edsoo.ru/lab/
e https://educont.ru/

e https://resh.edu.ru/

e https://multiurok.ru/

e http://fcior.edu.ru

e https://uchi.ru/
e https://digital.prosv.ru/

e https://www.yaklass.ru/

Y4yeOHo-MeTOANYEeCKNA KOMILJICKT:
Jluteparypa nJisi npenoaaBareJisi:
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Xumus: 10-11 knacc. [Tnanupyemsie pesynbratbl. Cucrema 3amganuii. ®I'OC/ KaBepuna A.A.,
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Curyarmonnsbie 3ananust mo xumun: 8-11 knaccel. ®I'OC / [Tuuyruna I.B. — M.: Bako, 2014 —
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Jlutepatypa aJs y4yauuxcs:

I'apa H.H. T'abpycesa H.M. Xumusa. 3agaunuk c «nomomHukom». 10-11 kmacesl. — M.:
IIpocsemenue, 2013 . — 79 c.

Kyxos I1.A., XKykosa 1U.H., CmuptroBa JI.M. Co0opHHK 3a1a4 110 opranmydeckoit xumun. 10-11
kiaccel. — M.: [IpocBemienue, 20014.

Kapuosa A.A., Jleekun A.H. Oprannueckass xumusi: 3aauu u npaktudeckue padorsl. — CII6.:
ABasioH, Az0Oyka-kiaccuka, 20015.

Ky3suenosa H.E., Jleekmun A.H. 3agaunuxk mno xumum s ydamwmxes 10 kiacca
00111e00pa3oBaTebHBIX YUpEKIeHU (0a30BbIl ypoBeHb) M: «Benrtana-I'pad», 2014.-114 c.

MatepuranbHO-TEXHUYECKOE OCHAIlleHHEe 00pa30BaTeIpHOro mpoiiecca

tabnuna «llepuoanueckas cucrema xumudeckux snementoB [[.1.MenzaeneeBay;

tabnuna «PacTBOpUMOCTH COJieil, OCHOBaHUI U KUCIIOT B BOJIEY;

tabnuna «Psii craHIapTHBIX AIEKTPOIHBIX MOTEHIIMATIOB METAIIJIOBY;

tabnuua «[IpaBuna TeXHUKU 6€30MaCHOCTIY;

KoMIUiekT Tabnun «Havama xumum», «CTpoeHHE BelIeCTBA. XHUMHUYECKas CBS3bY,

«Meramnsy, «HemeTtamiby « XUMAYECKOE TPOU3BOACTBO. MeTalnyprus»,

WHCTPYKTUBHBIE KaPTOUKH JJIs1 JaOOPATOPHBIX U MPAKTUYECKHUX PaboT;

7. Buneodmibmbl «llepuoguueckuii 3akon .. MenneneeBa», «byTiaepoB u TeOpusi CTPOCHHS,
«Ctpoenue aromay, «O0IIHe CBOHCTBA PACTBOPOBY;

8. maboparopHoe 00OpyIOBaHHE, BEIIECTBA W MaTepUaibl COTJIACHO MEPEeuHI0 JabOopaTOpHBIX,
MPaKTUYECKUX pabOT U AEMOHCTPAIMOHHBIX OMBITOB.

ISAE A

o



PA3JIEJI 3. TEMATHYECKOE IINTAHUPOBAHUE

Yueonnlii npeqmet «Xumus» (0a30Bblii ypoBeHb)
Bcero 68 4, u3 HUX 6 4 — pe3epBHOE BpeMs

10 knacc. Oprannyeckasi XumMust

1 u B Hezento, Bcero 34 4, u3 HUX 3 4 — pe3epBHOE BpeMs

Tema, pasaeJa
Kypca, KOJIM4eCTBO
4acoB

IIpeamerHoe
coJep:KaHue

OcHOBHBIE BHABI
IeATeJLHOCTH
00y4arommxcst

JJIeKTPOHHBbIE
o0pa3oBaTe/IbHbI
e pecypchl

JlocTHiKeHHE TMYHOCTHBIX
pe3yJbTaToB B paMKax
peanuzanuu MoayJs «HIkoabHbIA
YPOK» padoueil nporpaMmMbl
Bocnuranus (mo pasaesam)

Pazpnen 1. Teoperuyeckne 0CHOBbI OpraHu4yeckoii xsummu (3 4)

Tema 1. Ilpeamer
OpPraHMYecKoi XMMHUH.
Teopus XUMHYECKOT0
CTPOEHUS OPraHNYeCcKUX
coennHeHui (3 u)

[IpenmMer oprannveckoi XUMHUU:
€€ BO3HUKHOBEHUE, Pa3BUTHE U
3HAUCHHUE B MOMYYEHHU HOBBIX
BEILIECTB U MaTepuasos. Teopus
CTPOEHUS OPraHUYECKUX
coequnenui A. M. bytneposa,
€€ OCHOBHBIE IIOJI0XKEHHSL.
CrpyKTypHBIE POPMYIIBI
OpPraHNYECKUX BEILLECTB.
l'omonorus, nzomepus.
Xumuueckas CBsI3b B
OPTraHWYECKHX COCANHECHHSX:
KpaTHbIE CBSI3H, G- U M-CBA3M.
IIpencraBnenue o
KJ1acCU(UKAIIUN OPTaHUIECKUX
BewecTB. Homenknarypa
OPraHMYeCcKHX COECAUHEHUM
(cucreMaTnveckas) v
TpPUBHUAIbHBIE HA3BAHUS
BaKHEHIINX NpeAcTaBUTENCH
KJIACCOB OPraHUYECKUX
BEIIIECTB.

PackppIBaTh CMBICT H3y4aeMbIX
TIOHSTHH (BBISBIISTH UX
XapaKkTepHBbIC IPU3HAKH),
yCTaHaBJIMBATh UX B3aMMOCBS3b.

[TpuMeHSTH MOJIOKEHUS TEOPHU
CTPOCHHUS OPTaHUIECKUX
coenuHenuili A. M. Bytneposa ans
0OBSCHEHHSI 3aBUCHMOCTH CBOICTB
BEIIIECTB OT MX COCTaBa U
CTPOCHHSI.

Vcnonp30BaTh XUMHYECKYIO
CHMBOJIMKY JIJISI COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEpHYTOH, COKpAIIEHHO)
(hopMys1 OpraHUYEeCKUX BEIIECTB.

Omnpenensite  BUABL  XUMHUYECKOU

cBs3u (OOWHApHBIC, KpaTHBIE) B

OPTaHUYECKUX COCTUHEHUSAX.

http://www.virtulab.net
http://www.chemnet.ru/
http://www.alhimik.ru

- YCTaHOBJIEHHE JOBEPHTEIBHBIX OTHOIICHUH MEXITY
HeJarornIeckuM paboTHHKOM

1 €r0 00YYaIOMIUMHUCS, CIIOCOOCTBYIOIINX
MO3UTHBHOMY BOCIPHATHIO O0Y4aIOMUMUCS
TpeboBaHMI 1 IPOCHO Meqarornueckoro paboTHHKA,
MPUBIEYCHUIO NX BHIMaHUS

K 00CyXIaeMoii Ha ypoke HH(GOPMAITUH,
AKTHBU3ALMH UX O3HABATEIbHOH e TeIbHOCTH;

- moOyXIeHre 00YJaIOIMNXCsl COOIOIaTh Ha YPOKE
OOIIEeNTPHUHSTEIE HOPMBI TOBE/ICHHMS, IPABHJIa
0OIIEHNSI CO CTAPIINMU (TIeIarOTHIECKIMHU
paboTHUKaMH)

U CBEpCTHUKaMH (00yJarOIMMUCS), TPUHIUITBI
Y4eOHOW AUCIUTUTAHBI

U CaMOOpTaHH3aINY;

- IPUBJICYCHUC BHUMaHU 06y'-la}0umxc5{ K
HEHHOCTHOMY aCIIeKTY H3yIaeMbIX

Ha ypOKax SIBJICHUH, OpraHu3aus ux paboTsl ¢

T0JTy4aeMOii Ha ypOKe COLMaIbHO 3HAYUMOI
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JlemoHcTpanuu
— O3HAaKOMJICHHE ¢ 00pa3aMu
OpPraHWYECKHX BELIECTB U
MaTepHantaMy Ha UX OCHOBE;
— OMBITHI TIO MIPEBPAIEHUIO
OpPTraHWYECKHX BEUIECTB IPH
HarpeBaHHH (IUIaBJICHUE,
o0yTIMBaHUE U TOPEHHE).

JlaGopaTopHbIii ONBIT

— MOJIETMPOBAHIE MOJIEKYII
OpPTraHWYECKHX BEILIECTB

PackpsIBaTh ponb opraHn4ecKon
XVMUH B )KU3HH 9ETOBEKa,
WLTIOCTPUPOBATH CBA3b C APYTHMH

HayKaMH.
Hab6mronats H OIMCHIBATH
JIEMOHCTPAIIMOHHBIC OIIBITHL,
MIPOBOTUTH u OINCBIBATD

n1ab0paToOpHBIE OMBITHI

uHbOpMaILell — HHUIMUPOBAHHUE e¢ 00CYKICHNUS,
BBICKa3bIBaHHS 00YUAIOLIMMHCS CBOETO MHEHUS 10
ee TIOBOJIY, BEIPaOOTKH CBOETO K HEH OTHOIICHYS;

- HCIIOJIb30BAaHUE BOCIIUTATEIbHBIX BO3MOXKHOCTEH
coziepkaHus y4eOHOTo IpeaMeTa uepes
JIEMOHCTPAIHIO 00y4aoImuMCs TPUMEPOB
OTBETCTBEHHOT'0, TPaXIAHCKOT'O TIOBE/ICHH,
MPOSIBIICHHS YeIIOBEKOIIIOONS U TOOPOCEepICIHOCTH,
gepe3 NoA00p COOTBETCTBYIONIMX TEKCTOB JUIS
YTEeHHUS, 3a/1a4 JJI PeLICHNUS, TPOOIEMHBIX
CUTyanui

JUIst 0OCY>K/ICHUS B KJ1acce;

- IPUMEHEHHE Ha YPOKEe HHTEPAaKTUBHBIX GopM
paboTHI ¢ 00YJAIOIIMMUCS: HHTEIIEKTYJIbHBIX UTD,
CTUMYJIUPYIOLIMX NTO3HABATEIBHYIO MOTHBALIMIO
00y4aIOIMXCs; AUTAKTHIECKOTO TeaTpa, Ie
MOJTy4YEeHHbIC Ha YPOKEe 3HAHHs OOBIIPBHIBAIOTCS B
TeaTpabHBIX IIOCTAHOBKAX; JUCKYCCHIl, KOTOpbIE
JTAI0T 00YyYaIOIIMMCS BO3MOYKHOCTH IPHOOPECTH
OITBIT BEICHUSI KOHCTPYKTHBHOTO JIHANIOTa;
TPYIIIOBO# pabOTHI MITH PabOTHI

B Tapax, KOTOpbIe y4aT 00yJaromuxcs KOMaHIHON
paboTe U B3aMMOJIECHCTBHUIO C APYTHMH
00yJaronMucs;

- BKJIFOYEHHE B YPOK HI'POBBIX MPOLEAYP, KOTOPHIE
MOMOTAIOT TIOJ/IEPKATh MOTHBALIMIO 00yJarOIINXCs
K TMOJTYYCHHIO 3HAHWH, HAQXKUBAHHIO MO3UTHBHBIX
MEXXJITMYHOCTHBIX OTHOIIICHUM B KJj1acce, moMoraroT
YCTaHOBJICHHIO 0OpOXKeNaTeIbHOH aTMocheps! BO
BpEMs YPOKa;

- opraHu3anus medCcTBa MOTHBUPOBAHHBIX U

SPYANPOBAHHBIX O0YJAIOIIUXCS




HaJl IX HEYCIEeBAIONIIMMH OJHOKJIACCHUKaMH,
JIAIOIIEro 00YYAIOIMMCS COLIMATbHO 3HAYMMBbII
OIIBIT COTPYAHUYECTBA M B3aHMHOI TOMOIIH;

- HHULIIMMPOBAHHUE ¥ NOJICP)KKA UCCIIEI0BATEIBCKON
JeATEIBHOCTH o0y4aromuxcs
B paMKaX peaju3ald HMH WHIUBHIYalbHBIX U
IPYIIIOBBIX UCCIIEIOBATEIBCKUX MPOEKTOB, YTO AACT
00ydJaronMcsi BO3MOXKHOCTE IPHOOPECTH HAaBBIK
CaMOCTOSITEIILHOTO penreHus TEOPETHIECKOi
mpoOJIeMbl, HaBBIK TCHEPUPOBAHHA M O(OpMIICHHSA
COOCTBEHHBIX  HJIEH,

HaBBIK YBaKUTECJIBHOTO

OTHOIICHHUA K YYXKUM HIACAM, O(bOpMJ'ICHHBIM B

Apyrux
Hy6J'II/I'-IHOl"O BBICTYIUICHUS NEPEN 8.y}:[I/ITOpI/Iels/‘l7

paboTax HCCcIeoBaTeNeH, HaBBIK
apryMEHTHPOBaHUS M OTCTaWBaHUS CBOEGH TOYKU

3pEHHSL.

Paznea 2. YrueBomopoabr (12 )

Tema 2. IlpeaesibHble
YIJICBOAOPOABI — AJKAHBI
2w

AJIKaHBI: COCTaB M CTPOCHUE,
TOMOJIOTMYECKUH psit. MeTaH u
3TaH — MPOCTEUIINE
MIPECTaBUTENN AJIKAHOB:
(bu3nYecKrue 1 XUMUYECKHUE
CBOMCTBa (pEeaKIuy 3aMeICHUS
U TOpEHHsI), HaX0XIeHHE B
TIPUPOJIE, IOIyYeHUE U
IIPUMEHEHHE

PackpbIBaTh CMBICT H3y4aeMBbIX http://www.chemnet.ru/
TOHATHI (BBIABJISTH UX http://www.alhimik.ru
XapaKTepHBIE TPU3HAKH),
yCTaHaBJIMBATh UX B3aHMMO-CBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIOIIUE
HOHSITHUS TP ONHCAaHUK COCTaBa,
CTPOEHUS U NIPEBPALLEHUI
OPraHMYECKUX COCTUHCHUI.

Hcnone30BaTh XUMUYECKYHO
CHMBOJIMKY JUISl COCTABJICHUS
MOJICKYJIIPHBIX M CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHON)
(hopMyIT OpraHNYECKHUX BEIIECTB.

YcraHaBaMBaTh MPUHAUICKHOCTD
BEIIIECTB K ONpe/IeIEHHOMY Kilaccy
YIJIEBOJJOPOJIOB MO COCTaBY M
CTPOEHHIO, HA3bIBATh UX I10

- YCTaHOBIICHUE JIOBEPUTEIILHBIX OTHOIICHHH
MEXKIY NEJarornaieCKumM pa6OTHI/IKOM

U €ro 00y4arouMMHUCs, CIIOCOOCTBYIOIIMX
TO3UTUBHOMY BOCHPUATUIO O6y‘-IaIOHII/IMI/IC$I
TpeboBaHUi U MPOCHO NEAATOTUIECKOTO
paboTHUKA, TPUBIECYCHUIO UX BHUMAHHS

K 00Cyk1aeMoi Ha ypoke nH(popMaIuy,
AKTHBU3AIMU MX [MO3HABATEILHON
JeATEIbHOCTH;

- MO0y X /IeHNEe 00yJarouXCsi COOM0IaTh Ha
YpOKe OOLIECTPUHATHIC HOPMBI TIOBEICHHUS,

IpaBujia O6HICHI/I$I CO CTapiuMu
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CHCTEMaTHYECKOH HOMEHKIIATYPE;
MIPUBOJIUTH TPHUBHAIHHEIE

Tema 3. HenpeneabHsble
YIJ1€BOIOPOABI: AJKEHBI,
ajJIKagueHbl, aJIKUHBI (6 1)

AJIKEHBI: COCTaB M CTPOEHHUE,
TOMOJIOTHYECKHH psAA. DTHIICH

MIPOIUJIEH — [IpOCTENIINE
MIPEACTaBUTENHN AJIKEHOB!
¢usnyeckne W XUMHUYECKHE
cBOlcTBa (peaxiuu
THIPUPOBAHMUS,

raJoreHHpPOBaHMs, TUApATalHH,
OKHCJICHHS U TOJIMMEpH3aINHN),
MOJy4YeHHE ¥ IPUMEHEHHE.

Anxanwensl. byrammen-1,3 u
MeTmoyTagueH-1,3: crpoeHue,

BaXKHEHIIIHE XUMHYECKHE
CBOICTBA (peaxuns
noigumepusanun). [lomydenue
CHUHTETUYECKOrO0  Kaydyka H
pE3UHBI.

AJKWHBI: COCTaB u
0COOEHHOCTH CTpOCHUH,
TOMOJIOTUYECKU I pAn.
ArneTusies — IpOoCTEHIINN
IIpeJCTaBUTEIND AIKHHOB!
COCTaB, CTPOCHHE, (PHU3NYECKue
u XUMHYECKHE CBOIiCTBa
(peaxkunu TUIPUPOBAHUS,
raJlOTeHUPOBaHUs, TUApaATaLUy,
TOpEeHHs), MOJTyYEHHE u
IIpUMEHEHNE

Ha3BaHUS OTJEIBHBIX
MIPEACTaBUTENCH YIIICBOAOPOIOB.
OmnpenensTb BUIBI XUMHIECKOH
CBSI3H B MOJIEKYJIax
yIJIE€BOAOPOAOB; XapaKTEePU30BaTh
3aBUCHMOCTH PEAKIIMOHHOW
CIIOCOOHOCTH YTJIEBOAOPOJIOB OT
KpPaTHOCTH KOBaJIEHTHOW CBSI3H.
XapakTepu3oBaTh COCTaB, CTPOCHHE,
IIpUMeHeHHe, PU3NUECKHE U
XUMHUYECKHE CBOMCTBA, BAYKHEUIIINE
CIIOCOOBI TIOJTyYESHNUS TUITHIHBIX
MIPEACTaBUTEINCH Pa3INIHBIX
KJIaCCOB YIJIEBOAOPOOB (METaHa,
9TaHa, STWICHA, alleTUICHa,
Oyranuena-1,3, 6eH3oma).
BBISBIIATE FeHETHYECKYIO CBSI3b
MEX]y yTJIeBOOPOIaMH U
TOATBEPXKAATH €€ HATUYUE
ypaBHEHHSMH COOTBETCTBYIOLINX
XUMHUUYECKUX PEaKIMi ¢
HCTIONIb30BAHMEM CTPYKTYPHBIX
bopmy.
XapaxkTepu3oBaTh UCTOUHUKHU
YTJIEBOJOPOJIHOTO CBHIPbs (HEQTH,
TIPUPOIHEII T'a3, YToilb), CIIOCOOBI
UX MepepadoTKH U MPAKTHYECKOE
MIPUMEHEHHUE TTOTyIaeMbIX
TIPOJTYKTOB.

https://resh.edu.ru/
https://multiurok.ru/
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Tema 4. ApomaTHyeckue
YIJ1€BOA0POIbI (2 )

Apensl. bensoin: coctas,
cTpoeHue, GU3NIECCKUE U
XUMHYECKHE CBOWCTBA
(peaxiuu TaJoreHUPOBAHMS
Y HUTPOBAHHS ), TOTYICHUE H
npuMeHenue. Toxyon:
cocmas, cmpoerue,
Quzuueckue u xumuieckue

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl IO3HAHUSI — MPOBEJICHHUE,
HaOJIO/IeHNE U ONHCAaHNe
XMMHUUYECKOTO IKCIIEPUMEHTA
(;mrabopaTopHbIe U IPAKTUIECKHE
paboThl).

CrenoBath npaBuiIaM 0€30MacHOM
paboTsl B 1abOpaTopuu 1npu

http://www.chemnet.ru/
http://www.alhimik.ru

(nmemarornueckuMu pabOTHUKAMU)

U CBEPCTHUKAMH (00y4aronMMuUCs), IPUHIUTIBL
y9e0HOI TUCTIUTUTHHBI

U CaMOOpPTaHHU3aIINH;

- IpHUBJICYCHIEC BHUMAHUS O0YYarOIUXCs K
[IEHHOCTHOMY aCIIeKTy N3ydaeMbIX

Ha ypOKax SBJICHUH, OpraHu3aIis ux paboTel ¢
[10JIy4aeMOM Ha ypOKe COLMaIbHO 3HAYUMOU
nHdopmanueil — MHUIMUPOBAHUE €€
06cy>1<}1eH14;1, BbICKA3bIBaHUS O6y’-IaIOH_lI/IMI/ICSI
CBOEro MHEHHUSI I10 €€ IOBOJY, BEIpaOOTKH
CBOETO K HEW OTHOUICHHUS;

- UCIIOJIb30BAHUEC BOCIIUTATCIBHBIX
BO3MOKHOCTEH cojiep KaHus y4eOHOTro
MpeaMeTa Yepes JeMOHCTPALINI0
00yJaromuMcs IPIMEPOB OTBETCTBEHHOTO,
TPaXKIAHCKOTO TTOBEICHUS, IPOSBICHUS
YEIIOBEKOIIOOUS M TOOPOCEPACIHOCTH, Yepes3
OI00P COOTBETCTBYIOIINX TEKCTOB IS
YTCHUS, 33149 TS PEIICHUs, TPOOICMHBIX
CUTyauun

JUTsT OOCYXKICHHS B KJIACCE;

- IPUMEHEHHUE Ha YPOKE HMHTEPaKTUBHBIX (OpM
paboThl ¢ 00YUAIOIUMUCS: UHTEIUIEKTYaIbHBIX
HTP, CTUMYJIHPYIOIIUX IO3HABATEIbHYIO
MOTHUBALINIO o6yqa}oumxcst; JUJAKTUYCCKOT O
T€aTpa, r€ NMOJTYUYCHHBIC HA YPOKE 3HAHUA

O6I)IFpI)IBaIOTC$I
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ceoticmea (peakyuu
2a102eHUPOBAHUSA U
HUMPOBAHU), NOTYHEHUe U
npumenerue. TOKCUYHOCTb
apeHoB. ['eHeTHueckas CBsI3b
yTIEBOJOPOJIOB,
NPUHAIJICKAITIX K
Pa3TMYHBIM KJIACCaM

Tema 5. Ilpupoansbie
HCTOYHUKH
YIJ1eBOAOPOJIOB H UX
nepepadorka (2 4)

[IpupoaHble UCTOUHUKHI
yrieBonopooB. [Ipupoansrit
ra3 v IOmyTHbIC HeTAHBIC
ra3sl. Hedth 1 e€
npoucxoxaenue. Crocoos!
nepepaboTku HeTH:
NIEPETOHKA, KPEKUHT
(TepMuUeCKU,
KaTaIATHIECKUH ), THPOIIH3.
[IpoxykTs! IepepaboTKu HEPTH,
X IPUMEHEHUE B
MIPOMBIIIIICHHOCTH U B OBITY.
KamenHsbI#1 yroabs ¥ NpoayKThI
ero nepepaboTKH.
JemMoHcTpanus

— Koyutekiuu «Hed1e» u
«YTONBY.

JlaGopaTopHblie ONBITHI
— O3HaKOMJICHHE ¢ 0Opa3lamu
IUIACTMACC, Kay4yKOB U PE3UHBI,
— MOJIEITMPOBAHAE MOJIEKYJI
YIJIEBOJIOPOJOB 1
TaJIOTCHONIPONU3BOIHBIX.

[pakTuueckasi pagora
Ne 1. IMonmydyeHnue sTusneHa u
H3YYEHHE ero CBOMCTB.

Boruucienns

— M0 YPaBHEHHIO XUMHYECKOH
peakuuu (Maccel, 00bEMa,
KOJIMYECTBA HCXOJHOI'O BEUICCTBA
WJIK NIPpOAYKTa PEAKIIUU 11O
W3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOI'O M3 UCXOAHBIX

HCIIONB30BAHUU XHUMHYECKOH
MOCYZBI 1 000PYAOBaHHUS, a TAKKe
TpaBHUIaM OOPAIICHNUS C
BEIIECTBAMH B COOTBETCTBHH C
HUHCTPYKIHSAMH 110 BBIIOJTHEHHIO
11a00paTOPHBIX OIMBITOB U
MIPaKTHYECKHUX PadoT 1o
TIOJTYYSHHIO ¥ N3YyYCHUIO
OpPraHWYeCKUX BELICCTB.

[TpencTaBnsTH pe3yIbTaThI
9KCIIEpUMEHTa B (hOpME 3aInCH
YpaBHEHUH COOTBETCTBYIOLIHX
peakLyil U JeTaTh BBIBOABI HA X
OCHOBE.

[TpoBOAMTH BHIYUCICHHS 110

YPaBHEHHUIO XMMHUYECKOH PEaKIH.

CaMOCTOSTENBHO IIAHUPOBATh U
OCYILECTBJIATH CBOIO
[I03HABATEIIbHYIO ACSATEIbHOCTD;
IIPUHUMATh aKTUBHOE y4acTHUE B
IPYNIIOBOM YueOHOH NIesITeNbHOCTH

https://resh.edu.ru/
https://multiurok.ru/

http://fcior.edu.ru
https://uchi.ru/

B T€aTPaJIbHBIX IOCTAHOBKAX; IUCKYCCHH,
KOTOpBIE JTAIOT 00YYaIOIUMCSI BOBMOXKHOCTh
MPHUOOPECTH OMBIT BEJCHUSI KOHCTPYKTHBHOTO
JIaora; TpyIIoBoy paboTH! WK pabOTHI

B T1apax, KOTOPBIE y4aT 00yJaroIuXCs
KOMaHTHOH paboTe U B3aUMOZICHCTBUIO C
JIPYTAMH 00Y4JaIOIIMUCS;

- BKJIFOUCHHUE B YPOK UTPOBBIX MPOLEYD,
KOTOpBIE TIOMOTAOT MO/IeP>KaTh MOTHBALIHIO
o0yyaromuxcs K NOJIyISHUI0 3HAHUH,
HaJIa’)KUBAHUIO ITO3UTUBHBIX MEKJINYHOCTHBIX
OTHOIIIEHHH B KJIacCe, IOMOTalT
YCTaHOBJICHHIO JOOPOIKEIaTeIbHON
aTMocdepbl BO BpeMsi ypoKa;

- opraHm3anys medcTBa MOTHBUPOBAHHBIX
5pyIUPOBAaHHBIX 00yJalOMMXCs

HaJl UX HEYCIIEBAIOIINMHI OTHOKIIACCHIKAMH,
JIAfOIIEro 00yJaroIMMCs CONNATLHO
3HAYMMBIH OITBIT COTPYAHNUYECTBA U B3aUMHON
TIOMOIIIH;

- MTHUIIUMPOBAHHUE U TTOJIEPKKa
HCCIIEI0BATENIbCKON AEATEIbHOCTU
00y4Jarmuxcs

B paMKax p€ajin3dalilui UMW WHAUBUAYAJIbHBIX U
TpyHOIOBBIX UCCICAOBATCILCKUX TPOCKTOB, YTO
JIacT 00YYarOIMMCS] BO3MOXKHOCTh [TPUOOPECTH
HaBBIK CAMOCTOSATCIILHOTO PCIICHUA

TEOPETHYECKOH NPOOIIEMBI, HABBIK
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BEIECTB WU IPOJYKTOB PEAKIIAH)

reHepUpOBaHUs U 0POPMIICHHS COOCTBEHHBIX
nyiel, HaBbIK YBaXKUTEJILHOTO OTHOLICHUS K
qyKUM UAESIM, 0QOPMIICHHBIM B paboTax
JOPYTHX HCCIenoBaTeleld, HaBbIK IyOINYHOTO
BBICTYIUICHHS NIepe]] ay IUTOPHEH,
apryMEHTHPOBAHMS M OTCTAMBAHUS CBOCH

TOYKHU 3pCHUA.

Paznen 3. Kuciaopoaconep:xaniue oprannyeckue coegutenns (12 1)

Tema 6. Cniupthel. ®enoa (3
1)

[penenbHBIE OHOATOMHBIE
cnupThl. MeTaHoI U 3TaHoII:
CTpocHHUE, PU3NUECKHE H
XMMHYECKHE CBOMCTBA (PeakIuu ¢
aKTUBHBIMU METaJTIaMH,
raJOreHOBOI0POIaMHU, TOPEHHE),
npuMeHeHue. BonopoHas cBs3b.
JleficTBre MeTaHOJIa ¥ STaHOJIA HA
OpraHU3M YeJIOBEeKa.
MHOroaToOMHbIE CITUPTEL.
OTHIIEHIIINKONG ¥ TIUIEPHH:
CTpOcHHUE, GU3NUECKHE H
XMMUYECKUE CBOUCTBA
(B3amMoOIeHCTBHE CO METOYHBIMU
MeTaJUlaMH1, KaueCTBEHHasl PeaKIus
Ha MHOTOAQTOMHBIE CITUPTHI).
JlelicTBHE Ha OpraHU3M YeJIoBeKa.
[MpumeneHue rivuepuHa u
STUJICHTITAKOJIS.

®enon. CTpoeHHE MOJICKYJIHI,
¢bI3UIecKre 1 XUMUIECKHe
cBolicTBa (eHoNa. TOKCHIHOCTD
¢enona. [IpumeHenne eHona

PaCKpLIBaTI) CMBICJT U3y4aCMBbIX TTOHATHN

(BBIABIIATH UX XapaKTepHbIE IPU3HAKH),
yCTaHaBIMBATh UX B3aUMO-CBS3b,
HCTIONB30BaTh COOTBETCTBYIOIINE
TIOHSTHUS IPU ONTUCAHUHU COCTaBa,
CTPOEHUS U MPEBpAaIEeHUI
OpPraHUYECKUX COETUHEHHUH.

Hcnons3oBath XUMHYCCKYIHO CUMBOJIMKY

JUISL COCTaBJICHUS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH,
COKpAIIEHHO) POPMYIT OpraHUUECKUX
BEIIIECTB.
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Tema 7. Aabaeruasbl.
KapG6oHoBble KHCJIOTBI.
Cnowxnbie 3¢upsi (7 4)

AJBIETUIBI U KemOHbl.
dopmanbIeru, areTanbIeru;
cTpoeHue, (hU3NUECKHe U
XUMHUYECKHE CBOMCTBA
(peaknuu OKUCIICHUS U

VYcraHaBnuBaTh NPUHAIIEKHOCTh
BEILECTB K ONpeAeNEHHOMY Kiaccy
110 COCTaBy U CTPOEHUIO, Ha3bIBATh
HMX 10 CUCTEMaTHYECKOM
HOMEHKJIATYpE; MPUBOJIUTH

- YCTQHOBJICHHUE IOBEPUTEIIEHBIX OTHOILICHHUH
MEXY MeIarorHueckuM pabOTHHUKOM

1 €ro 00yJaronIMMHUCS, CIIOCOOCTBYIOIIIX
MO3UTHBHOMY BOCHPHSTHIO 00yYarOIMUCS
TpeboBaHuil 1 IPOCHO MEeAArOTNIECKOTO
pabOTHHKA, IPUBJICYCHHUIO X BHUMAHUS

K 00cy’xmaemMoii Ha ypoke HH(opManum,
AKTHBH3AIMN UX ITO3HABATEIbHON
JIeSITEIIbHOCTH;

- moOykIeHre o0yJaronuxcs cooIoaaTh Ha
YpOKe OOLIEIPHHSTEIE HOPMBI TIOBEACHUS,
IpaBuia OOIIEHUS CO CTaPIINMHU
(nemarorndeckuMu pabOTHHKAMN)

U CBEPCTHUKAMH (00y4arOINMHUCS ), IPHHIIUIIBI
y4eOHOU TUCITUTUINHBI

W caMOOpraHM3al|y;

- IpUBJICUYCHNE BHUMAHUS 00yJaronmxcs K

HECHHOCTHOMY ACIHCKTY U3y4YaCeMbIX
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BOCCTAHOBJICHHS, KAUE€CTBEHHBIE
peaxIyn), mory4YeHne u
MIPUMCHEHHE.

Ayemon: cmpoenue,
Qusuueckue u xumuueckue
ceolicmea (peaxyuu OKUCIEHUs.
U 80CCMAHOBIEHUS), NOTYYEHUE
U npumeHeHue.

OnHOOCHOBHBIE NTPEAEIbHbIE
KapOOHOBBIEC KUCIIOTHL.
MypaBbHHast U YKCYCHAsI KUCIIOTHI:
CcTpoeHue, GU3NYECKHE U
XHMHYECKHE CBOMCTBA (CBOMCTRA,
o01ye Ut Kitacca KUCIIOT, PeaKIus
3Tepu(UKaINN), TOTyIeHUE U
npumeHeHune. CteaprHoOBas 1
OJIENHOBAsA KHCIIOTHI KaK
MIPECTaBUTEIN BBICIINX
KapOOHOBBIX KHCIIOT. MBITa Kak
COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HX MololIee eiicTBHe.

CrosxHbIe 2QUPHI KaK
IIPOU3BOIHEIE Kap-00-HO-BEIX
KUCIIOT. ['MIpOIIH3 CIOXKHBIX
a¢upos. XKupsl. ['maponms xkupos.
[IpumeHeHune Kupos.
Bronormueckast posts XHUPOB

TPUBUAJIBHBIE HA3BAHUS OTIEIbHBIX
NIpeACTaBUTENEH
KHUCIIOPOACOAEPKALLUX
COEIMHEHUI.

XapakTepu3oBaTh COCTaB, CTPOEHUE,
MpUMEHECHHE, (PU3HMUCCKUE U
XUMHUYECKHUE CBOMCTBA, BaKHEUIINE
CHOCOOBI TIOTYYEHUS TUITHYHBIX
MpeICTaBUTENEH pa3IMuHbIX
KJIACCOB KUCJIOPOCOAEPKAIINX
COCJIMHEHUI (MEeTaHOMa, ITaHOIA,
TIIMIepUHa, PEeHoIa,
(dbopmanpaernia, aleTaabAer A,
YKCYCHOW KHMCJIOTBI, [JIFOKO3BI,
KpaxMaJia, IIeJUTIOI03b]); BEISABIISATh
TEHETHYECKYIO CBSI3b MEKIY HUMHU
Y NOJTBEPKIATh €€ HAIUYue
YpaBHEHUSMH COOTBETCTBYIOIINX
XUMHUUYECKUX PEaKLUH ¢
HCTIOJIb30BaHUEM CTPYKTYPHBIX
bopmy.

OnuceIBaTh COCTaB, XUMUIECKOE
CTPOEHHUE U IPUMEHEHHUE )KUPOB,
XapaKTepU30BaTh UX 3HAYEHHUE ISt
JKU3HEESTENIbHOCTH OPraHU3MOB.

Oco3HaBaTh OMACHOCTb BO3JEHCTBUS
Ha KUBBIE OPraHU3MBbI
onpeAeNEHHbBIX OPraHUYeCKUX
BEIIECTB U MOSICHATHh Ha IPUMepax
CHOCOOBI YMEHBIIICHHUS U
MPEIOTBPAICHHS KX BPETHOTO
BO3/JECICTBUS HA OPraHUu3M
YeJIoBeKa.

Mcnons30BaTh €CTECTBEHHO-HAYIHbIC
METO/IbI TO3HAHKS — MPOBEACHHUE,
HaOJIIOICHHE ¥ ONIMCAHUE XUMHUYECKOTO
JKCTIepHMeEHTa (JabopaTopHbIE U
MPAKTUIECKUE PAOOTHI).

CrnenoBaTh npaBmiiaM 0e30MacHOR
paboThl B 1abopaTOpUu NpU

Ha YpOKaXx sIBJICHUH, OpraHu3alus ux paboThl ¢
MOJTy4aeMOii Ha YPOKE COIMATbHO 3HAUUMOMN
nHpOpManneil — HHUIMHPOBAHUE €€
00CyXIeHNs, BEICKa3bIBaHUS 00YJaIOITIMHUCS
CBOETO MHEHHS TI0 €€ TTOBOAY, BEIPaOOTKH
CBOETO K HEH OTHOIICHHUS;

- HCTIOJIb30BaHUE BOCIIUTATEIBHBIX
BO3MOKHOCTEH cofiep kaHus yI4eOHOTO
MpeMeTa uepes JeMOHCTPALIUIO
00yJaroIUMCs PUMEPOB OTBETCTBEHHOTO,
IrpaXXxJIaHCKOIr'o MOBEACHU A, IPOABJICHUA
YeJI0OBEKOIIO0US U J0OPOCEPICUHOCTH, Yepes
MOI00P COOTBETCTBYIOIIMX TEKCTOB ISt
YTCHUS, 3aaa4 JJId PCUICHUA, HpO6ﬂeMHbIX
CUTyauun

UL 0OCYXKIEHUS B KJlacce;

- IPUMEHECHNE Ha YPOKE WHTCPAKTHBHEIX (hOPM
paboTHI ¢ 00YJAFOITUMICS: HHTEIUIEKTYaTbHBIX
UTP, CTUMYJIHPYIOIIHNX ITO3HABATEIHHYIO
MOTHUBAIIMIO 00YYAIOMINXCS; TUIAKTHIECCKOTO
TeaTpa, Iie TIOIyIYeHHBIC Ha YPOKE 3HAHHS
OOBITPBIBAIOTCSA

B Te€aTpajbHbIX IOCTAHOBKAX; IUCKYCCH,
KOTOPBIC TAIOT 00YUYAOIIMMCS BO3MOKHOCTh
MpHOOPECTH ONBIT BEICHUA KOHCTPYKTUBHOTO
Jtiaora; TpynIoBoi paboTs! WK paboTHI

B Iapax, KOTOPbIC y4aT 00yJarOIInXCs

KOMaH/THOH paboTe 1 B3aMMOJICHCTBHIO C




HCTIONIb30BaHUN XUMUYECKOH TIOCY Bl 1
000py10BaHUsl, a TAKXKe IMPaBUIIaM
oOpalieHus ¢ BelecTBaMy B
COOTBETCTBUH C HHCTPYKIHAMH
BBIMIOJTHEHUSI Ta0OPATOPHBIX OIBITOB U
MIPAaKTHIECKHUX PaboT 110 MOTyIESHHUIO U
H3yYCHUIO OPTaHUYECKUX BEILECTB

IIpencraBnsaTs pe3ynbTaThl
9KCTIepHMEHTa B ()OpMe 3aIHCH
YpaBHEHUI COOTBETCTBYIOLUX PEAKLIMN
U JIeNaTh BBIBOJBI HA X OCHOBE.

ITpoBOIUTH BEIYUCICHUSI IO YPABHEHUIO
XUMHUYECKOUN PEAKIINHU.

CaMOoCTOSITENbHO MIIaHUPOBATh U
OCYHIECTBIIATH CBOIO TO3HABATEIBHYIO
JeSTeIbHOCTh; IPUHUMATh aKTUBHOE
ydacTHe B TPYIIIOBOH ydeOHOit
JIeSITEIbHOCTH

Tema 8. YraeBoabl (2 4)

VraeBoabl: cOCTaB,
Kiaccu(uUKaIys yrieBoioB

(MOHO-, TU- ¥ TTOJIUCAXAPUIBI).

I'moxo3a — npocrenmumii
MOHOCaXapua: 0COOCHHOCTH
CTPOCHUS MOJICKYIIEI,
¢u3nIeckre 1 XUMAIECKHEe
CBOMCTBa (B3aUMOJICHCTBHE C
ruapokcugom meau(Il),
OKHCIICHHE aMMHAYHbIM
pactBopom okcuja cepedpa(l),
BOCCTaHOBJICHHE, OpO’KEHHUE
TJIFOKO3bI), HAXOXKJICHHUE B
IpUpoJie, IPUMEHEHNE,
OHOIIOTHYECKAs POITh.
®dorocunre3. PpyKTo3a Kak
H30MEp TIFOKO3HI.

Caxaposa — npedcmagumerns
oucaxapuoos, 2uoponus,
HAaxooicoeHue 8 npupooe u
npumeneHue.

Kpaxman u nemronosa kak
MIPUPOHEIE TTOTUMEPHI.
CtpoeHne Kpaxmaia u

Vcronp30BaTh €CTECTBEHHO-HAYYHbIC
METO/IbI I03HAHKS — HPOBEACHHUE,
HaOJIOZCHNE ¥ OIIMCAHUE XUMHUYECKOTO
9KCIIeprMeHTa (1TabopaTopHbIe U
MIPaKTHYECKHe paboTEhl).

CnenoBaTh mpaBuiiaM 0e30MacHOM
paboTs! B TabopaTopuy Ipu
HCIOJIb30BAHUH XUMHYECKOIT TIOCY bl 1
000py/I0BaHUs, a TaKXKe paBHIaM
oOpamieHus ¢ BelecTBaMy B
COOTBETCTBUH C HHCTPYKIUSIMH
BBINIOJTHEHUSI Ta0OPaTOPHBIX OIBITOB U
MPAaKTUYECKUX PaboT 110 MOTYyYESHUIO U
H3y4YEHHIO OPTaHNYECKUX BEIIECTB

IMpencraBnsTh pe3ynbTaThl
JKCTeprMeHTa B (popMe 3amucu
YPaBHEHUHN COOTBETCTBYIOIUX PEAKIIMN
U JienaTh BBIBO/IBI HA HX OCHOBE.

ITpOBOUTH BBIYUCIICHHS 110 YPABHEHHIO
XUMHUYECKOM peaKIvu.

CaMOCTOATENBHO MIIAHUPOBATH U
OCYLIECTBIIAThH CBOIO MO3HABATEIbHYIO
ACATEIIBHOCTDh, IPUHUMATh aKTUBHOEC
y4acTHe B IPYNIOBOH y4eOHO
JeSTEIIbHOCTH
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JPYTEMU 00YYaOIIMMUCS;

- BKITIOUCHHUE B YPOK MTPOBBIX MPOIEIYP,
KOTOpBIE TOMOTAOT TOAIEPKATh MOTHBAIIHIO
o0yJaromuxcs K MOTYICHUI0 3HAHWH,
HaJIA)XKUBAHUIO TIO3UTHUBHBIX MEKIMIHOCTHBIX
OTHOIIICHHH B KJIacce, IOMOTAlOT
YCTaHOBIICHHIO JOOPOKEITATENEHON
aTMoc(ephl BO BpeMs YpOKa;

- opraHu3aIys meQcTBa MOTUBUPOBAHHBIX U
SPYAUPOBAHHBIX 00YYArOIIUXCS

HaJ UX HCYCICBAIOIMMHU OAHOKIACCHUKaMU,
JTAFOIIEr0 O0YYAIONUMCS COLUATEHO

3HAYUMBIN OIBIT COTPYJHUYECTBA U B3aUMHOMI

ITOMOIIIH;
- MHHUIUHPOBAHHE u MOJIIEPIKKA
HCCIIEIOBATENLCKOM JIEATENBHOCTH
oOyJaromuxcs

B paMKax peaJin3allui UMW UHANBUAYAJIbHBIX U
rpyHOIoOBbIX UCCICAOBATCIBCKUX MPOCKTOB, YTO
aact O6y‘IaIOH.[I/IMC$I BO3MOXHOCTb HpI/IO6p€CTI/I
HaBBbIK

CaMOCTOATCIBHOTO pemIeHus

TEOPETUIECKOit npoOemMsl, HaBBIK
TeHEPUPOBaHUS U O(MOPMIICHUS COOCTBEHHBIX
H}Ieﬁ, HaBBIK YBAXXUTCJIBbHOI'O OTHOIICHUA K
Yy)XUM uzesiM, oQpOpMIIEHHBIM B paborax
JIPYTUX HCCIeNOoBaTeNel, HABBIK MyOJUYHOTO
BBICTYIIJICHUA

nepen ayauTOpueH,

APTYMEHTHUPOBAHUSL U  OTCTAMBAHUS cBoeCH
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LEJUII0J103bl. PU3NYECKUE U
XUMHUUYECKHE CBOICTBA
Kpaxmaina (THAPOIH3,
Ka4eCTBEHHAs PEaKIysl C
HOJIOM)

JlaGopaTopHbIe ONBITHI
— TOpeHHe CIINPTOB;
— OKHCJICHHE STaHOJIA OKCHIOM
meu(1l);
— B3aMMOJIEHCTBHE IIHIIEPHHA C
rugpokcugom mean(1l);
— OKHCJICHHE aJIbJCTHI0B
aMMHaYHBIM PaCTBOPOM OKCHJIA
cepebpa(l) u runpoxcuaoM
menu(1l);
— B3aUMOJICHCTBUE Kpaxmasa ¢
HOJIOM.

IIpakTHyeckas padora
Ne 2. CpoiicTBa pacTBOpa yKCyCHOM
KHCIIOTBI.

Boruuciaenus

— I10 YPaBHEHUIO XUMUYECKOHN
peakmuu (Maccel, 00bEMa,
KOJIMYECTBA HCXOJHOTO BEIIECTBA
WU TIPOJYKTA PEaKkuy 110
M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJJHOTO U3 UCXOMHBIX
BEIECTB WU MIPOYKTOB PEAKIIHH)

TOYKH 3pCHUS.

Pasnen 4. A3zorcoaep:kainiue opraHudeckue coequHeHus (3 1)

Tema 9. AMUHBI.
Amunokucaorsl. beaku (3

1)

Amunvl. Memunamun u anunum:
cocmas, cmpoenue, uzuyeckue
U XumudecKue ceolcmead
(copenue, 83aumoodelicmsue ¢
60001 U KUCTOMAMU).
AMUHOKHCIIOTBI KaK
aM(pOTepHBIC OPTaHNYCCKUEC
coequHeHus. Dusnyueckue u
XHUMHYECCKHE CBOWCTBA
AMHHOKUCIIOT (Ha mpuMepe
ruiyHa). bromorugeckoe
3HaYeHHE AMUHOKHUCIIOT.

PackpbIBaTh CMBICI H3y4aeMBbIX
HOHSTH (BBISIBISIT UX
XapaKTepHBIE TIPU3HAKH),
yCTaHaBJIMBATh UX B3aMMOCBSI3b,
HCTIONIb30BATh COOTBETCTBYIOIINE
TIOHSTHS TIPH OITUCAHUH COCTaBa,
CTPOCHHS M IPEeBpaICHNI
OPTraHNYeCKUX COCTUHEHHH.

Hcnonb30BaTh XUMHYECKYTO
CHMBOJIMKY JUISl COCTABIICHHS
MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOH, COKpAIIEHHO)
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-TIPUBJICYCHUEC BHUMAaHHS 00yJarOMUXCs K
[EHHOCTHOMY aCIIeKTy U3yJaeMbIX

Ha YpOKaX SBJICHUH, OpraHn3aIs HX paboTHI ¢
[0JIy4aeMO# Ha ypOKe COLMaIbHO 3HAYUMOM
nHpOopMaInel — MHUIUUPOBAHUE €€
00CyXIIeHUs1, BBICKA3bIBAHHSI 00YJIAFOIIIMMHUCS
CBOETO MHEHHSI 110 €€ MMOBOJTY, BRIPAOOTKH

CBOETO K HEW OTHOIICHHS;
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IlenTuas!.

benku kak npupoaHbIe

BBICOKOMOJICKYIISIPHEIE

coenuHeHnus. [leppuynas,

BTOpUYHAS U TPETHUYHAS

CTPYKTYpa OCITKOB. X UMHUCCKUEC

CBOHCTBa OEJIKOB: THIPOIIN3,

JieHaTypalusi, KaueCTBEHHbIE

peaxiyu Ha OCJKH.
JdeMoHncTpanuu

— JIeHaTypanus OCJIKOB MpU

HaTpEeBaHUU;

— IBETHBIC PEaKIUN OEIKOB.

(hopMyIT OpraHNYECKHUX BEIIECTB.
OrmpeniensaTs NPUHALIEKHOCTD BEIIECTB
K OIIpeeNéHHOMY KJIacCy MO COCTaBY
U CTPOCHHIO, HAa3bIBATh UX MO
CHCTEeMaTHIECKOH HOMEHKIIATYpE;
TPUBOJIUTH TPUBHUATBHBIC HA3BAHUS
OT/IENbHBIX MPEACTaBUTENEH.
XapakTepu3oBaTb COCTaB, CTPOCHHUE,
MpUMEHECHHE, PU3HMUCCKUE U
XHUMHUYECKUE CBOMCTBA, BaXKHEHIIINE
CHOCOOBI TIOYYEHUS TUITHYHBIX
MIPEeICTaBUTEINICH a30TCOAePIKAIITIX
COCIMHEHUH (TJIMIHA ¥ OSITKOB).
[NosicHATE Ha IpUMeEpax 3HAYCHUE
OETIKOB [T OpraHU3Ma YeIIOBEKa.
Hcnonp30BaTh €CTECTBEHHO-
HAyYHBIC METOJBI TIO3HAHUS —
HaOJII0JaTh U ONMMCHIBATH
JIEMOHCTPAIIMOHHBIN SKCIIEPUMEHT.
CaMOCTOSATETbHO IIAaHUPOBATh U
OCYIIECTBJIATH CBOIO
MI03HABATEIBHYIO JeATETHHOCTD;
MIPHHIMATh aKTHBHOE YYacTHE B
TPYIIIOBOH y4eOHOH AeSTEIFHOCTH

-HCII0JIb30BaHNE BOCIIMTATEIIbHBIX
BO3MOXKHOCTEH coJiepKaHHs y4eOHOTo
IpeaMeTa Yepe3 1eMOHCTPALHIO
00yJaromuMcst IPUMEPOB OTBETCTBEHHOTO,
TPayKAAHCKOTO MOBEACHHS, IPOSIBICHUS
YEIIOBEKOIIOONS M TOOPOCEPACIHOCTH, Yepes
oA00p COOTBETCTBYIOIINX TEKCTOB IJIS
YTEHWUS, 3a/1a4 I PEIIeHNs, TPOOIEMHBIX
cUTyauuin

JUTIs1 OOCYXACHHS B KJIacce;

-[IPUMEHEHHE Ha YPOKEe WHTEPAKTUBHBIX (opM
paboThI ¢ 00YJYAFOIUMHUCS: HHTEIUICKTYaIbHbBIX
HTP, CTUMYJIHPYIOIIUX ITO3HABATEIbHYIO
MOTHUBAIUIO o6yt1a101111/1xc;1; JUJaKTHYCCKOTO
TearTpa, I/ie MOJIyIEeHHbIC Ha YPOKE 3HAHUS
OOBITPBIBAIOTCS

B T€aTPaJIbHBIX IOCTAHOBKAX; TUCKYCCHH,
KOTOpBIE TAIOT 00YYaIOIMMCSI BO3MOXXHOCTh
MPUOOPECTH OMIBIT BEJICHUSI KOHCTPYKTHBHOTO
JIaJIora; TPpyNIoBOH paboThl WK paboThI

B T1apax, KOTOPBIE y4aT 00y4atomuXcs
KOMaH/IHOH paboTe U B3aMMOJICHCTBHUIO C
JIPYTUMH 00y4arOIMMUCS;

-BKJIIOUEHHUE B YPOK UTPOBBIX IPOLENYD,
KOTOPbIC TIOMOTa0T NOAACPKATH MOTUBALIUIO
o0yJaromuxcs K NOJTYICHUIO 3HAHUH,
HaJIa)KUBAHUIO ITO3UTUBHBIX MECKINYHOCTHBIX

OTHOIICHMII B KJ1acce, moMoraroT




YCTaHOBJICHUIO ILO6p0)K€J'[aT€J'[LHOI7[

aTMocdepbl BO BpeMsl YpoKa;

Pa3ne. 5. BeicokoMoJiekynsipHble coeimHeHus (2 1)

Tema 10. IlnacTmaccel.
Kayuyku. BosiokHa (2 4)

OCHOBHbBIC OHSTHSI XUMUAU
BBICOKOMOJICKYJISIPHBIX
COEIMHEHUI: MOHOMED, TIOJIUMED,
CTPYKTYPHOE 3BEHO, CTEIICHb
TIOJINMEPU3AINH, CPEITHSST

MoJteKy sIpHas Macca. OCHOBHBIE
METO/IBI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUI — MOJNMepH3aIus 1
MOJTUKOH/ICHCALIUSL.

Inacmmaccol (noausmunen,
NOAUNPONUILEH, NOJUBUHUIXIOPUO,
noaucmupon). Hamypanonutii u
CUHmMemu4ecKue KayyyKu
(6ymaouenosulil, X10pOnpeHosblil U
usonperoswlll). Bonoxua:
HamypanbHwie (XA0NOK, WepCcmb,
wénK), uckyccmeenmule
(ayemammnoe 80JI0KHO, BUCKO3Q),

cunmemuueckue (KaNpOH U 1A8cam).

JeMoHcTpauus
— O03HaKOMJICHHE C 00pa3namMu
MIPUPOAHBIX U UCKYCCTBEHHBIX
BOJIOKOH, MJIACTMAcCC, Kay4yKOB

BrageTs u3ydyaeMbIMH XUMUYECKUMH
MOHSTUSIMU: PACKPBIBATh CMBICI
H3y9aeMbIX MOHATUH U MPUMEHATh ITH
TIOHSTHUS IIPU ONTUCAHUHU COCTaBa U
CTPOCHHS BEICOKOMOJIEKYIISIPHBIX
OpPTraHWYECKHX BEUIECTB, JUII
00BSICHEHHS OTJETBHBIX (PAKTOB H
SIBIICHUM.

Hcrnonp30BaTh XUMHIECKYIO CUMBOJIMKY
JUISL COCTABJICHUS CTPYKTYPHBIX
(hopMyI1 BemecTB U ypaBHEHHIA
peakuuii monuMepu3aluy u
MIOJTMKOHACHCAIINT

https://resh.edu.ru/
https://multiurok.ru/
http://fcior.edu.ru
https://uchi.ru/

-YCTaHOBJICHHE JIOBEPUTEIBHBIX OTHOIICHUH
MEKAY MeIarorHIeCcKUM pabOTHHKOM

1 ero 00yJaroIUMHUCS, CIOCOOCTBYIOIINX
MO3UTHBHOMY BOCHPHSITHIO OOyJarOIIMUCS
TpeOOBaHUH U IPOCHO ITeJarOTHIEeCKOTO
pabOTHHKA, IPUBJICYCHHUIO X BHUMAHUS

K 00cyxmaemMoii Ha ypoke HH(opManum,
AKTHUBHU3allUU UX MO3HAaBaTeJILHOMN
JIeSITEIbHOCTH

-MHUOHUHUPOBAHUC U MOAACPIKKA
HCCJIEI0BATENIbCKON AEATEIbHOCTU
00y4Jaromuxcsl B paMKax peanu3alul MU
WHAWBUIYAJbHBIX U I'PYIIIOBBIX
HCCIIEI0BATEIbCKUX MPOEKTOB, YTO JACT
00ydJaromuMcst BO3SMO>KHOCTb IIPHOOPECTH
HaBBIK CAMOCTOSITEJIFHOTO PEIICHUS
TEOPETHUYECKOH NPOOIIEMbI, HABBIK
reHepUpOBaHUs U 0POPMIIEHHS COOCTBEHHBIX
nyiel, HaBbIK YBaKUTEIFHOTO OTHOLIEHUS K
4y)KUM HjiesiM, 0OpMIICHHBIM B paboTax
JIPYTUX UCCIIeIoBaTelNel, HaBBIK MTyOIUIHOTO
BBICTYIIJICHUS IIEPEN ayIUTOPUEH,
apryMEHTHPOBAaHMS U OTCTauBaHUs CBOEH

TOYKH 3pCHUA.



https://multiurok.ru/
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11 kaace. O01asi 1 HeopraHm4veckasi XuMMUs
1 u B Henemto, Bcero 34 4, u3 HUX 3 4 — pe3epBHOE BpeMs

Tema, pazgea kypca,
KOJIN4YeCTBO 4YaCOB

IIpenmerHoe copepxaHue

OCHOBHBIE BHABI

ACeATCJIBHOCTH Oﬁy‘lalOIlll/lXCﬂ

DJ1eKTPOHHBIE
oOpa3oBaTe/ibHbIC

pecypchbl

JlocTH:KeHH e IMYHOCTHBIX Pe3yJibTaToB B
paMKax peajau3aluu Moay.Jas
«IkoabHBIH YyPOK» padoueii mporpaMMbI
Bocnuranus (mo paszaenam)

Pa3znen 1. Teoperuueckune ocHOBbI XumMuu (12 )

Tema 1. CTpoenune aTOMOB.
Ilepuoanyeckuii 3aKoH U
Ilepuoanueckas cucrema
XMMHYeCKHX 3j1eMeHToB /1.
H. Menpeseena (3 1)

Xumuyeckuit anemMeHT. Atom. SAapo
aToMa, U30TONBI. DJIEKTPOHHAs
00o0ouKka. DHepreTuyeckre ypoBHH,
MOYpOBHU. ATOMHBIE OpOUTAaIH, S-,
p-, d-amemenThr. OcOGEHHOCTH
pacrpeeieH st 3JIeKTPOHOB 10
opOHTAIIM B aTOMAaX 3JIEMEHTOB
TIEPBBIX YETHIPEX MTEPHUOJIOB.
DnekTpoHHas KOHQUTYpaIUsI
aTOMOB.
Ilepuonuueckuii 3aKoH U
Ilepuoauueckas cucrema
XUMUYECKuX 3yemMeHnToB /1. U.
MenpeneeBa. CBsi3b IEPUOAMUECKOTO
3akoHa u [lepuoanueckoi cuctemsl
XUMUYECKuX demeHnToB /1. U.
MenzeneeBa ¢ COBpeMEHHOM
TEOpHUEH CTPOCHHUS aTOMOB.
3aKOHOMEPHOCTH H3MECHEHUS
CBOMCTB XUMHUYECKHX DJIEMEHTOB
1 00pa3yeMbIX UMH IPOCTHIX 1
CJIOKHBIX BEIIECTB IO TPYIIIaM H
MIEPHOIAM.
3HaueHne ePUOUIECKOTO 3aKOHA B
Pa3BUTHUN HAYKH.

JdeMoHcTpanuu
Buap! Tabaun «llepuoamueckas
CHUCTEMa XUMHUYECKHX dJIeMeHTOB /I,

PackpbIBaTh CMBICI N3y4aeMBbIX
TOHSTUH (BBIABIATH UX
XapaKTepHbIe IPU3HAKN),
yCTaHaBJIMBATh UX
B3aHMMOCBS3b.

PackpriBaTh CMBICT
nepuoguueckoro 3akona . W.
Menneneesa u
JEMOHCTPHPOBATE €TO
CHCTEMAaTH3HPYIOUIYIO,
OOBSICHUTEITBHYIO U
MPOTHOCTHYECKYI0 (DYHKIINY.

XapakTepu30BaTh HIEKTPOHHOE

CTPOCHUE aATOMOB XUMUYECKUX

aneMeHToB 1—4 nepnooB,
UCTIONB3YS OHSTHS «S-, P-, d-
JIEKTPOHHBIE OpOUTAIINY,
«9HEPreTHYECKUE YPOBHM».
OOBSICHATD 3aKOHOMEPHOCTH
N3MEHEHHS CBOMCTB
XMMHUYECKHX JJIEMEHTOB M UX
COEIMHEHHH 110 TIeproJaM U
rpynnam [lepuonndeckoit
CUCTCMBI XUMHWYCCKUX
anemenToB J[. . Menneneena

https://resh.edu.ru/
https://multiurok.ru/

http://fcior.edu.ru
https://uchi.ru/

- YCTAHOBIICHUE JIOBEPUTEIBHBIX OTHOIICHUN
MEXK/Y MeIarOrHYecKuM pabOTHHKOM

U €ro 00y4arouiMucs, ClIoCOOCTBYIOIIMX
MO3UTHBHOMY BOCHPHSTHUIO 00YYFOIMHUCS
TpeboBaHuil U MPOCHO MeAArOrnIecKOro
paboTHHKA, TPUBJICYEHHIO UX BHUMAHUS

K 00Cy)1aeMoi Ha ypoke nH(GOpMaIIHH,
AKTHBH3AIMU UX [TO3HABATEIbHON
JIeSITEIbHOCTH;

- OOy XK IeHNEe 00yJaloIXCsl COOTFOIaTh Ha
YpOKe OOLIEPUHSTHIE HOPMBI TIOBEICHUS,
npaBuiia O0IIEHHs CO CTAPIIUMHU
(nmemarornaeckuMHu pabOTHUKAMN)

U CBEpCTHUKAaMH (00yUJarOIINMUCS ), TIPHHIIATIBI
yueOHON TUCIIUTLITHHBI

W caMOOpraHu3allyy;

- IpUBJICUCHNE BHUMAHUS 00yJarOIMXCs K
LIEHHOCTHOMY aCIIeKTy M3y4aeMbIX

Ha ypoKax SIBJICHHU, OpraHu3anus ux paboThl ¢

MOJTy9aeMOM Ha YpOKe COIHAIbHO 3HAUUMOMN



https://multiurok.ru/
http://fcior.edu.ru/
https://uchi.ru/

W. Menpneneesa»

Tema 2. CTpoenne
BellecTsa. MHorooodpasue
BelecTs (4 1)

CrpoeHne BemecTBa. XUMHIECKas
CBSI3b. BUIIBI XUMHUYECKON CBSA3HU
(xoBaJIeHTHAs HETIOJISIPHAS
TOJISIpHAS, NOHHAS, METAJUIMIECKAs).
MexaHN3MBI 00pa30BaHHS
KOBAJIEHTHOM XMUMHUYECKOH CBS3U
(0OMEHHBIN U TOHOPHO-
aKLeNnTopHseIi). BogopoaHas cBs3b.
BanentHocTs.
DNeKTPOOTpULIATENBHOCTD. CTENEeHb
oKkuciIeHNs. IOHbI: KaTHOHEI U
AHHOHBI.

BemectBa MOJEKYIAPHOTO
HEMOJICKYIIIPHOTO CTPOSHHS. 3aKOH
IIOCTOSIHCTBA COCTaBa BEIIECTBA.
THITBI KPUCTATUTMIESCKHUX PEIIETOK U
CBOIICTBA BEIIECTB.

[ToHsITHE O NUCTIEPCHBIX CUCTEMAX.

HctuHHbBIE U KOJIOUIHBIE paCTBOPHI.

MaccoBast 10J1s1 BeLECTBA B
pacTBope.

Kiaccudukaums HeopraHu4ecKux
coenuHeHuil. Homenknarypa
HEOpraHMYECKHX BEIECTB.
I'enetnueckas cBs3b
HEOPraHMYECKHUX BEIECTB,
MPUHAJISKALITNX K Pa3IHIHbIM
KJaccam

PackpriBaTh CMBICT H3y9aeMBIX
TOHATHH (BBIICTATH UX
XapaKTepHBIE TIPU3HAKHN) U
TIPUMEHSTH STH MOHATHUS TIPU
OIIMCAaHWU COCTaBa U CTPOCHUS
BEIIECTB, /I O0BSICHEHUS
OTJCIbHBIX (DAKTOB W SBJICHUH.

OnpenensiTe BUIBI XUMUUCCKOM
CBs13U (KOBAJICHTHOM, NOHHOM,
METAJUTMYECKOM, BOJOPO/IHOM)
B COCTUHCHUSIX; THIT
KPHUCTaJUTHIECKOM PemETKI
KOHKPETHOT'O BEIIECTBA.

OmnpenensaTe BaJCHTHOCTh U
CTCTICHb OKHUCIICHHS
XUMHUYECKHUX JJIEMEHTOB
B COCIMHEHUAX Pa3IMIHOTO
COCTaBa.

[TpoBOAUTH BEIYHCICHUS C
HCTOJIb30BaHNUEM TTOHATHUS
«MaccoBasi 70715 BEIIEeCTBA B
pacTtBope»

https://educont.ru/

http://www.virtulab.
net
http://www.chemnet
.ru/
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Tema 3. Xumuueckue
peaxkuuu (5 4)

XuMu4geckas: peakius.
Krnaccudukanus XuMuueckux
peakuuii B HEOPTaHU4YECKOU U
OpraHUYECKON XUMUU. 3aKOH
COXpPaHEHHS MacChl BEIIECTB; 3aKOH
COXPaHEeHHS U MPEBPAIICHU

OHCPTHUU IPU XUMHNYCCKUX PCAKIUAX.

CKopoCTb peaknuy, e€ 3aBUCHMOCTh
OT Pa3INYHBIX (PaKTOPOB.
OOparuMble peakuu. XMMHUYECKOe
paBHoBecue. DakTopsl, BIUAIONINE

OOBSICHATD 32aBUCHMOCTD
CKOPOCTH XUMUYECKON PEeaKLUU
OT pa3NIMuHbIX (haKTOPOB.

OmnpenemnsaTe XapakTep CMEIICHUs
XH-MHYECKOTO PaBHOBECHS B
3aBHCHUMOCTH OT BHEIIIHETO
Bo3zeHcTBUS (mpuHIHI Jle
[aTense).

CocTaBnsTh ypaBHEHUS peaKLUil
Pa3IMYHBIX THIOB; IOJHbIE U
COKpAaIllEHHbIE HOHHBIE

https://educont.ru/

http://www.virtulab.
net
http://www.chemnet
.ru/
http://www.alhimik.ry

nHpOpMaLUe — HHUIUUPOBAHUE €€
00CYXKICHUS, BRICKA3bIBAHUS 00YYAIOIIMUCS
CBOETO MHEHHS TI0 €€ TTOBOAY, BEIPaOOTKH
CBOETO K HEH OTHOIIICHHUS;

- HCTIOJIb30BaHUE BOCIIUTATEIBHBIX
BO3MOKHOCTEH cofiep KaHUs yIeOHOTO
TpeaMeTa Yepes JeMOHCTPALINI0
00yJaromuMcs IPIMEPOB OTBETCTBEHHOTO,
IPaXXIAHCKOTO TIOBE/ICHUS, TPOSBICHUS
YeJI0OBEKOIIO0US U JOOPOCEPCUHOCTH, Yepes
MO100P COOTBETCTBYIOIIMX TEKCTOB IS
YTCHUs, 3aaa4 JJId PCUICHUA, HpO6ﬂeMHLIX
cuTyanuin

JUTs1 OOCYXKAEHUS B KIJIACCE;

- IPUMEHEeHNE Ha YPOKE WHTCPAKTHBHEIX (POPM
paboTHI ¢ 00YJAFOIUMIICS: HHTEIUIEKTYaTbHBIX
UTP, CTUMYJIHPYIOIINX ITO3HABATECIHHYIO
MOTHUBAIIMIO 00YYAIOMINXCS; TUIAKTHIECCKOTO
TeaTpa, Iie TIOyIYeHHBIC Ha YPOKE 3HAHHS
OOBITPEIBAFOTCS

B TeaTpaJbHBIX MOCTAaHOBKAX; TUCKYCCHH,
KOTOPBIC JAIOT 00YYAIOIIUMCSI BO3MOKHOCTh
pHOOPECTH OMBIT BEICHUS KOHCTPYKTUBHOTO
Jiianora; rpymnmnoBoi paboTsl WK paboOTHI

B Iapax, KOTOPbIC y4aT 00yUJaroIInXCs
KOMaHIHOW paboTe U B3aMMOICHCTBHIO C
JIPYTUMH 00YYarOIIMUCS,

- BKIIFOUYCHUEC B YPOK UI'POBLIX NpOLCAYP,
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Ha COCTOSTHAE XMMHUYECKOTO
paBHoBecus. [Ipunnun Jle Ilatense.
ONeKTPOIUTHIECKAsT AUCCOIMALIHS.
CuibHBIE U cTTa0bIe AIEKTPOIIHTHL.
Cpena BOOHBIX paCTBOPOB BEIIECTB:
KUCIast, HeUTpaJibHasl, eJI0YHasL.
THoHnsamue 0 6000podHOM nokazameie
(pH) pacmeopa. Peaxuun noHHOTO
obMeHa. [ udponus opeanuyeckux u
Heop2aHuyecKux geujecms.
OKHCIIUTEEHO-BOCCTAHOBUTEIILHBIE
peakuun. [lonamue 06 2nexmponuse
PACnIa6o8 u pacmeopos coJiell.
IIpumenenue s1exmponusa.

JemoHcTpanuu

— MOJENH KPUCTAUINYECKUX PEIETOK;
— pa3NoXKeHue NepoKCUaa BOJOpoa B
MPUCYTCTBUH KaTaJlu3aTopa.

JlaGopaTopHbie padoThI
— MpOBEJIEeHUE PeaKIMi HOHHOTO
oOMmeHa;
— OmpeJieNeHne CpeIbl PaCTBOPOB
BEILIECTB C IOMOIIIBIO YHUBEPCAILHOTO
UHJUKATOpa.

IIpakTHyeckass padora
Ne 1. BausiHue pa3nndHbiX (pakTOpoB Ha
CKOPOCTb XMMHUUYECKOH peaKLuy.

Boruucienus

— pacdeTsl ¢ HCIOJIb30BaHUEM ITOHATHS
«MaccoBast ZI0JIsl paCTBOPEHHOTO
BEII[ECTBAY;
— paC‘léTbI 0 YpaBHEHUAM XUMUYECKUX
peaKumTI, B TOM YHCJIC TCPMOXUMUYECKUE
pacuéTsl

YPaBHEHHS PEAKLUH, yYUTBIBASA
YCIIOBHSL, IPU KOTOPBIX 3TH
peaxkuy UAYT 4O KOHLA.

IMoaTBepxkIaTh CylIECTBOBAHHE
TEHETUYECKOU CBA3U MEKIY
HEOPraHUYECKUMHU BELIECTBAMU
C IIOMOILBIO YPABHEHUH
COOTBETCTBYIOLIUX
XUMHUYECKUX PEAKLMM.

[TpoBoauTh, HAOIONATE U
OTUCBIBATh XUMHUYECKHH
SKCHEPUMEHT: TI0 OIIPEIEIICHUIO
Cpelbl BOOHBIX PACTBOPOB
BELIECTB, BBISIBICHUIO YCIOBUI
MIPOTEKAHMsI PEAKLIIUI HOHHOTO
0o0MeHa, N3y4YECHHIO BIUSIHUI
pa3IuYHBIX (AKTOPOB HA
CKOpOCTb pEaKIHH.

CrnenoBath npaBuiiaM
I10JIb30BAHUS XUMUYECKOU
ToCyZ0¥ 1 1abopaTOpHEIM
000pyJIOBaHUEM.

IIpencraBnsaTh pe3yabTaThl
XMMHYECKOT0 SKCIIEPUMEHTA B
(dopme 3anmcu ypaBHEHUH
COOTBETCTBYIOLINX peakuil u
JIeJ1aTh BBIBOJIbI HA UX OCHOBE.

ITpoBOIUTH BEIYUCICHHUS 1O
YPaBHEHHAM XUMHUECKUX
peakuuii, B TOM 4uCiIe
TEPMOXUMUUYECKUE PACUETHI

KOTOPBIC MOMOTAOT MOAJICPKATH MOTUBAIIHIO
00yJaromuxcs K MOTYICHUIO 3HAHUIA,
HaJIA)XKUBAHUIO TIO3UTHUBHBIX MEKIMIHOCTHBIX
OTHOIIICHHMH B KJIacce, IOMOTAl0T
YCTaHOBIICHHIO JOOPOKETaTENEHON
aTMoc(ephl BO BpeMs YpOKa;

- opraHu3aIys medcTBa MOTUBUPOBAHHBIX H
SPYAUPOBAHHBIX 00YJIarOIIUXCS

HaJl UX HCYCIICBAIONUMH OJTHOKIIACCHUKAMH,
JTAFOIIEr0 O0YYAIONUMCS COLUATEHO

3HAYUMBIN OIBIT COTPYJHUYECTBA U B3aUMHOMI

TIOMOIIIH;

- I/IHI/IHI/II/IpOBaHI/Ie nu HO}I}ICP)KK&
HCCJIeI0BATENbCKOM NEATEILHOCTHU
oOygaromuxcs

B PaMKax pealu3aliy MU HHIUBUIYaIbHBIX U
IPYMIOBBIX HCCIENOBATENBCKUAX MPOEKTOB, YTO
JlacT 00y4aroIMMCsl BO3MOXHOCTh IPHOOpECTH
HaBBIK CaMOCTOSATENBHOTO peleHus
TEOPETHIECKOI po0IeMsl, HaBBIK
TeHepUpoBaHUi M O(MOPMIICHUS COOCTBEHHBIX
uAeH, HaBBIK YBAKUTEJIBHOTO OTHOIICHUS K
qyKUM HAesM, OQOpPMICHHBIM B paboTax
JPYTUX HCCIIeIoBaTeleil, HAaBbIK ITyOINYHOTO
BBICTYIIJICHUS nepen ayJIUuTOpUEH,
apryMEHTHPOBAaHUS W OTCTaWBaHUS CBOEH

TOYKH 3pCHUA.

Pa3znen 2. Heopranuueckasi xumus (16 4)




Tema 4. Hemetann (8 u)

Hewmeramnsl. [Tonosxenue
HeMmeTaioB B [lepuonnueckoit

CUCTEMEC XUMHYCCKHX DJICMCHTOB I[

U. Meuneneesa u 0coOOEHHOCTH
cTpoeHus aToMoB. du3znueckue

CBOICTBa HEMETAILIIOB. AJ'IJ'IOTpOHI/IH

HEMETAJJIOB (Ha mpuMepe
KHCJIOPOa, cephl, pocdopa u
yraeposa).

PackppIBaTh CMBICI H3y4aeMbIX
MOHATHH (BBLACIATE X
XapaKTepHBIE TIPU3HAKHN) U
NPUMEHATH 3TU MOHATHUS TIPH
OIIMCaHUH COCTaBa M CTPOCHHS
BEILECTB, JUIsl O0bSCHEHHS
OTAENBHBIX (PAKTOB M SIBJICHHUH.

XHUMHYECKHE CBOMCTBA BaXKHEHUIIIMX
HEMETaJUIOB (TaloreHOB, Cephbl, a30Ta,
¢docdopa, yriaeposa u KpeMHHs) U UX

coeTMHeHUH (OKCHIIOB,
KHUCJIOPOJICOAEPHKAIUX KHCIIOT,
BOJIOPOJHBIX COSTUHEHHIN).

IIpumeHeHune BaKHEHIINX HEMETAILJIOB

1 UX COSTUHCHHI

OOBACHATH 00LIIE 3aKOHOMEPHOCTH
B U3MEHEHHHU CBOHCTB HEMETAJLIOB
U UX COEIUHEHUN C YUETOM
CTPOCHHS X aTOMOB U TIOJIOXKEHHS
B [lepnoaudeckoii cucreme
XUMUYECKUX 351eMeHToB /1. 1.
Menpeneesa.

XapakTepu3oBaTh (OMUCHIBATD)
o0Ie XUMIIecKue CBoiicTBa
HEMETaJlJIOB, MX BaKHEHIIINX
COeIMHEHHH, TIOATBEP>KAAst 3TO
OIMCaHKe IPUMEpaMH ypaBHEHHI
COOTBETCTBYIOLIMX XUMUYECKHX
peaxuwuii.

XapaxkTepu3oBaTh BIMSIHHE
HEMETaJJIOB U UX COSJMHCHUH Ha
JKHUBBIE OPTaHU3MBI; OTIUCHIBATD
MIPUMEHEHHE B PA3IHIHBIX
00aCTSIX PAKTUIECKOU
NEeATEIbHOCTH YeJI0BeKa.

PackpbIBaTh CYIHOCTH

OKHCITUTEINIBHO-
BOCCTaHOBHTEIBHBIX PEaKIii
TIOCPE/ICTBOM COCTaBICHHS
JJIEKTPOHHOTO OajJlaHCca ATHX
peaxuuii.
IIpoBoaute peakuuu,
TIOJTBEPKAAIOIINE XapaKTEePHBIE
CBOIiCTBa U3y4dacMbIX BCIICCTB,
pacno3HaBaTh OIBITHBIM l'lyTéM
AHUOHBI, IIPUCYTCTBYIOIINE B
BOJHBIX pacTBOpax.

HalmroiaTh ¥ ONHCHIBATH

https://educont.ru/

http://www.virtulab.
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- YCTaHOBJICHUE JIOBEPUTEIBHBIX OTHOIICHUN
MEXY IearoriueckuM pabOTHHUKOM

1 ero 00yJaroIUMHUCS, CIOCOOCTBYIOIINX
MO3UTHBHOMY BOCHPHSITHIO OOyYarOIMUCS
TpeOOBaHUH U IPOCHO ITeJarOTHIEeCKOTO
pabOTHHKA, IPUBJICYCHHUIO X BHUMAHUS

K 00cymaeMoi Ha ypoke nH(pOpMAaIHHy,
AKTHBH3AIN1 UX ITO3HABATEIbHON
JIeSITENIbHOCTH;

- MO0y XK ICHUE 00YYAIOIINXCSI COOTI0IaTh Ha
ypoKe OOIIENPUHATEIE HOPMBI TIOBECHHUS,
IIpaBUiIa OOIIEHUS CO CTapPIIUMHU
(nmeparornyeckMMu pabOTHUKAMU)

U CBEPCTHUKAMU (00y4arOIUMHUCS ), TPHHLIUIIBI
y4eOHOU TUCITUTIINHBI

W CaMOOpTaHM3alNH;

- IpUBJICUYCHNE BHUMAHUS 00yJaronmxcs K
LIEHHOCTHOMY aCIIEKTy M3y4aeMbIX

Ha ypoKax SIBJICHHUH, OpraHu3anus ux paboTsl ¢
MOJTy4aeMOH Ha ypoKe COIMaIbHO 3HAUNMO
nHpopmanmei — THUIMUPOBAHHUE €€
00cyXIeHus!, BBICKa3bIBAaHUSI 00YJIArOIIMMUCS
CBOEr0 MHEHHUsI I10 €€ IOBOJY, BEIpaOOTKH
CBOETO K HEW OTHOIICHHUS;

- UCIIOJIb30BAHUEC BOCIIUTATCIBHBIX
BO3MOXKHOCTEH coJiepkaHus y4eOHOTo

npeaMeTa 4€pe3 1EMOHCTPAITUTO
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JIEMOHCTPAIMOHHEIE OIBITHI;
MIPOBOJUTH U OIHCHIBATD
XUMHYECKHH 3KCIIEPUMEHT
(;mabopatopHble U IPaKTHYECKUE
pabotsr).

IIpencraBnsaTh pe3ynbTaThl
XHMHYECKOTO SKCIIEpUMEHTa B
(opme 3anmcy ypaBHEHHI
COOTBETCTBYIOIINX PEaKIui 1
Jie7aTh BBIBOJBI HA UX OCHOBE.

CrenoBaTh MpaBUIaM MOJIb30BAHHSA
XUMHUYECKON MOCYA0H U
nabopaTopHBIM 000pyZIOBaHHUEM.

ITpoBOIUTH BEIYUCIEHUS MO
YPaBHEHUSIM XUMHUUYECKUX PEaKIHH.

CaMOCTOSTENIBHO [ITAHUPOBATE U
OCYIIECTBIATH CBOIO
MI03HABATEIbHYIO JEATENbHOCTS;
IPUHAMATh aKTHBHOE YJacTHE B
IPYNIOBOH yueOHOH NeITeNbHOCTH.

Tema 5. Merajiabl (8 4)

Meramnsl. [lonoxeHne MeTamioB B
Tlepromuueckoii cucreMe XUMUYECKIX
snemenToB J[. . Menneneesa.
OCOOEHHOCTH CTPOCHHS DIICKTPOHHBIX
000J109eK aTOMOB MeTaJuoB. O0mIHe
(huznUecKue CBOHCTBAa METAILIOB.
CIutaBel METAIIIOB. DIEKTPOXUMHUIECKHH
PpAI HANIPSDKEHUI METasIoB.
XUMHYECKHE CBOMCTBA BAXKHEHIIIIX
METAIJIOB (HATPHA, Kalui, KalbLUH,
MarHui, alfOMUHUH, HUHK, XPOM,
JKeJe30, MEIb) U UX COCTMHEHUH.
Oo6mire crnocoObl MOTYUCHHS METAIIIOB.
Merannyprus. Kopposus memannos.
Cnocobvl 3awumsi om KOppo3uu.
[Ipumenenmne MeTaioB B OBITY U
TEXHUKE.
JeMoncTpauuun

— 00pa3ibl HEMETAILIOB;
— B3aUMOJICHCTBHE MEIH C a30THOM
KHCJIOTON Pa3IMIHON KOHIICHTPAIUH;
— KOJUTEKITUS «MeTasuTbl ¥ CIUTABBD).

JlabopaTopHble ONbITHI
— Ka4eCTBCHHBIC PEAKIINU Ha aHHOHBI
Y KAaTHOH aMMOHHS;

PackprIBaTh cMBICT H3ydaeMbIX
TOHSATHI (BBIICIATH HX
XapaKTepHbIC MPU3HAKH) 1
MPUMEHSTH 3TH MOHATHS PU
OINMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, I O0BSICHEHHUS
OTJIIENBHBIX (PAKTOB U SBICHHUH.
O0BACHATE 001IMe
3aKOHOMEPHOCTH B H3MEHEHUH
CBOWCTB 3JICMEHTOB — METAJIJIOB M
HX COEIMHEHHH C yYETOM CTPOCHUS
HMX aTOMOB U TTOJIOXKCHUS B
[lepuoaunueckoii cucreme
XUMUYeCcKux 35eMeHToB J[. U.
Menneneena.

XapakTepnu3oBaTh (OTHCHIBATD)
001I1e XUMHYECKHE CBOHCTBA
METaJIOB, MX BaXKHEHUIIIHX
COEMHEHU, TOATBEPKIAS ITO
OIIMCaHUue npnmepaMM ypaBHeHm?i
COOTBCTCTBy}OLL[I/IX XUMHUYCCKUX
peakuuii; npUMEHEeHHEe METaJNIOB B
Pa3IMYHBIX 00ACTSIX, 8 TAKKE
HCIIOJIb30BaHKUEe UX VIS CO3TaHuUs
COBPEMEHHBIX MAaTEpUAIIOB U

https://educont.ru/

http://www.virtulab.
net
http://www.chemnet
.ru/
http://www.alhimik.ry

00y4aromuMcst HpUMEPOB OTBETCTBEHHOTO,
IPaKAaHCKOTO MOBEACHHUS, IIPOSBICHHS
YEIIOBEKOIIOONS M TOOPOCEPACIHOCTH, Yepes
oA00p COOTBETCTBYIOIINX TEKCTOB IJIS
YTEHUS, 3a/1a4 I PEIIeHNs, TPOOIEMHBIX
CUTyauun

U 0OCYXKICHUS B KJIacce;

- IPUMEHEHNE Ha YPOKE HHTEPAKTUBHBIX (OPM
paboThl ¢ 00YYAIOIIMMHUCS: HHTEIIEKTYaJIbHBIX
HTP, CTUMYJIHPYIOIIUX MO3HABATEIbHYIO
MOTHUBAIUIO o6yt1a101111/1xc;1; JUJaKTHYCCKOTO
Tearpa, I/ie MoJy4eHHbIe Ha yPOKE 3HAHUS
OOBITpBIBAIOTCSA

B T€aTpaJbHbIX MOCTAHOBKAX; IUCKYCCH,
KOTOpBIE JTAIOT O0YYaIOIUMCSI BO3MOYKHOCTh
MPHUOOPECTH OMBIT BEJCHUS KOHCTPYKTHBHOTO
JIMajIora; TPyNIoBOH paboThl Wik paboTHI

B T1apax, KOTOPBIE y4aT 00y4atomnXcs
KOMaH/THOH paboTe 1 B3aMMOJICHCTBHIO C
JPYTHUMH 00y4aronuMHUCs;

- BKJIFOUEHHUE B YPOK MTPOBBIX MPOLEYD,
KOTOPbIC TOMOT'at0oT NOAACPKATH MOTUBALITUIO
o0yJaromuxcs K NOJYICHUIO 3HAHHUH,
HaJIa)KUBAHUIO ITO3UTUBHBIX MEKINYHOCTHBIX
OTHOIIIEHHH B KJIacCe, IOMOTal0T
YCTaHOBJICHHIO T00POsKeNaTeIbHON
aTMoc(ephl BO BpeMs ypOKa;

- OpraHusanus me(bCTBa MOTHBHUPOBAHHBIX U
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— B3aMMO/EHCTBHE THAPOKCH A
AJIFOMUHMS C PACTBOPAMH KUCIIOT U
IETTI0YECH;
— KaueCTBEHHbIE PEAKI[MM HAa KATHOHBI
METaJLIOB.

IIpakTHyeckue padoThl
Ne 2. Pemienue 3kcrepuMeHTaIbHBIX
3amaq no teme «Hemeramis;
Ne 3. Pemenue 3KcriepUMEHTaIbHBIX
3aj1a4 1o TeMe «MeTatby.

Boruuncienus

— pac4€Thl MacCHI BELIECTBA WK 00BEMaA
Ta30B [0 H3BECTHOMY KOJIHUYECTBY
BEII[ECTBA, Macce WK 00bEMY OJJHOTO U3
Y4acTBYIOIUX B PEAKIIUU BEIIECTB;
pacuéthl Macchl (00bEMa, KOIMYECTBA
BEILECTBA) IPOAYKTOB PEaKLUH, €CIIU
OJIHO U3 BELIECTB UMEET NIPHMECH;
— pacuétsl Macchl (00BEMa, KOJIMIECTBA
BEII[ECTBA) MPOIYKTA PEAKIIH, €CIIH OJJHO
U3 BEIIECTB JJAHO B BUJIE PacTBOpA C
onpeAenéHHON MaccoBOM aoel
PacTBOPEHHOTO BENIECTBA.

TEXHOJIOTU.

PackpeiBath CymHocTb
OKHCITUTENBHO-
BOCCTaHOBHUTEIBHBIX PEaKIUi
MOCPEICTBOM COCTaBICHHS
JIEKTPOHHOTO GajlaHca STHX
peaxuwuii.

IIpoBoxute peakiumy,
MIOJTBEP)KAAIOIINE XapaKTepHEIE
CBOMCTBA U3y4acMBbIX BEIIECTB;
pacrno3HaBaTh OMBITHBIM MyTEM
HOHBI METAILIOB, IPUCYTCTBYIOLIHE
B BOJHBIX PacTBOpAx.
HaGuronaTh 1 OIHCHIBATH
JEMOHCTPAIMOHHbIE OIBITHI;
IIPOBOJUTH U OIIMCHIBATD
XUMHYECKHH KCIIEPUMEHT
(mabopaTopHbIe M IPAKTHYCCKUC
pabortsr). [IpencraBmsats
Pe3yIbTaThl XUMHIECKOTO
JKCIepHMeHTa B (popMe 3amucu
YPaBHEHUH COOTBETCTBYIOIIIX
peakIyii 1 1enaTh BEIBOJIBI HA UX
OCHOBE.

CienoBaTh IpaBHiIaM MOJTB30BAHHS
XUMHYECKOH MOCYIOH 1
nabopaTopHBIM 000pYIOBaHHUEM.

ITpoBOUTH BEIYHCICHUS IO
YPaBHEHUSIM XUMHUYECKHUX PEaKIuil.

CaMOCTOSITENBHO IUIAHUPOBATH
OCYIIECTBIISITH CBOIO
TI03HABATEIIBHYIO JIESITEBHOCTD;
NIPUHUMATDH aKTHBHOE yJacTHe B
IPYNIIOBOH y4eOHOI NesTeNbHOCTH

SPYAUPOBAHHBIX 00YYAFOIIUXCS
HAJl UX HEYCIICBAIOIUMH OJTHOKIIACCHUKAMH,
JTATOIIEr0 O0YJAIOIIMMCS COUAIEHO

3HAYUMBIN ONBIT COTPYJHUYECTBA U B3aUMHOI

ITOMOIITH;

- MHHUIUHUPOBAHUE u MOJIIePIKKa
HCCIIEIOBATENBCKOM JIEATENBHOCTH
oOygaromuxcs

B paMKax peaji3alii UMH WHAUBUIYAIbHBIX U
IPYTIIOBBIX UCCIIEOBATENBCKUX MPOEKTOB, UYTO
JlacT 00y4arolIMMCsl BO3MOXKHOCTb IPHOOpecTH
CaMOCTOSATEILHOTO

HaBbIK peuicHusA

TEOpEeTHYECKOit poOeMsl, HaBBIK
reHepupoBaHus 1 O(OPMIICHUSI COOCTBEHHBIX
UIel, HABBIK YBa)XHTEIBHOTO OTHOIICHHUS K
Yy)XUM HpaesiM, O(OpPMICHHBIM B paborax
JIpYruX HCClieqoBaTeNield, HaBbIK ITYyOIMYHOTO
BBICTYIUICHHUS

niepen ayauTOpHEH,

APTYMEHTHUPOBAHUSA U  OTCTAMBAHUSA cBoeH

TOYKH 3pCHUS.

Paznen 3. Xumus u :xu3Hb (4 4)

Tema 6. Xumus U :Ku3Hb (4 1)

Pone xumuu B obecrieyeHun
9KOJIOTNYECKOH, SHEPreTUUECKOH U
HHUIIEeBOH 6e30II1aCHOCTH, Pa3BUTHH
MenuIUHEL [ToHATHE 0 Hay9HBIX
MeTOJIaX MO3HAHHUS BEIIECTB U
XUMHYECKUX PeaKIUii.

[IpencraBieHus 00 0OMIMX HAYYHBIX
NpUHIUIAX ITPOMBINIIEHHOT'O IMOJIYyUYCHHUA

PackpsIBaTh POJIb XMMHH B PEIICHUN
9HEPTETHYECKHX, CHIPHEBBIX U
9KOJIOTHIECKHX MPOBIeM
9eJI0BEYECTBA, OMUCHIBATD
OCHOBHBIC HAIIPABIICHUS PA3BUTHS
XAMHYECKOM HAYKH U TEXHOJOTHH.
[IpuMeHsTh npaBuiia 6e30MacHOr0
0oOpaIleHus ¢ BeleCTBaMH,

https://resh.edu.ru/
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- YCTaHOBJICHHE JIOBEPUTEIILHBIX OTHOIICHHIA
Me>1<11y IeJarortdyeCKumM pa6OTHI/IKOM

1 €T0 00y4aroNIUMHUCS, CITOCOOCTBYIOIINX
MMO3UTUBHOMY BOCIPHUSATHIO 00YYAIOIIMMHUCS

TpeboBaHuii U IPOCHO MeAArOrNIECKOro
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Ba)KHEHUIIINX BEIIECTB.

YenoBek B MUpPE BEIIECTB U MaTEPHANIOB:

BaKHCHILIME CTPOUTENBHBIC MATEPUAIBI,
KOHCTPYKIIMOHHBIE MATEPHAIIBI, KPACKH,
CTEKJIO0, KepaMuKa, MaTepHaIIbI st
JIIEKTPOHUKH, HAHOMATEPHAIIB,
OpraHUYECKUE U MUHEPAIILHbIE
yInoOpeHus..

XuMus 4 3/I0pOBbE YEJIOBEKa: MpaBUiia
HCIIOJIb30BaHUS JIEKAPCTBEHHBIX
npernapaTos; NpaBmia 6e30MacHOro
HCIIOJIb30BaHMUS IPENapaToB OBITOBOM
XUMUH B TOBCETHEBHON KU3HU

HCTIONIb3YEMBIMH B ITOBCETHEBHOI
KU3HHU, IPABUJIA IOBECHUS B
Lessix coepexeHust 310pOBbs

U OKPY>KaIoLIEHN MPUPOSHOMN Cpeibl;
MMOHUMATH Bpea (OacHOCTb)
BO3JICHCTBHUS Ha )KUBBIE OPTaHU3MbI
OTIPEIENIEHHBIX BEIIECTB, CMBICIT
ToKa3aTelisl MK, TOSICHATh Ha
IIpUMepax CrocoObl yMEHBIICHUS U
MPEJOTBPAICHHS X BPEAHOTO
BO3JICHCTBUS.

AHaJIM3UPOBATh U KPUTHUECKH
OIICHUBATh HH(POPMALHIO,
CBSI3aHHYIO C XUMHYECKHMH
IIpoLeCCaMy U MX BIMSIHAEM Ha
COCTOSIHUE OKPY’Karollei Cpebl.

Hcronb30BaTh NONTyYeHHbBIE 3HAHHS
U TIpENICTaBJICHUS 0 chepax
JeSITEIIHOCTH, CBSI3aHHBIX C
HayKOW U COBPEMEHHBIMU
TEXHOJIOTHSIMH, KaK OCHOBY IS
OpHUEHTAINU B BEIOOpE CBOEH
Oynymieit mpodeccHoHaTbHOM
JeTeTbHOCTH.

[TpuHUMaTh y4acTue B 00CYKISHUN
MpoOJIeM XUMHYECKOH U
9KOJIOTUYECKO HalPaBICHHOCTH,
BBICKa3bIBATh COOCTBEHHYIO
MO3UIIHIO TI0 TIpobIeMe
U IpeJyIaraTb BO3MOXKHbIC ITyTH €€
peureHus

paOOTHHUKA, IPUBIICYCHUIO NX BHUMAHUS

K 00Cy)KIaeMoi Ha ypoke uH(MOpMAIIHH,
AKTHBU3AIMU MX MTO3HABATEIbHON
JIeSITENbHOCTH;

- moOyXIeHne 00yJaromuxcs coOIroIaTh Ha
YpOKe OOILIETPUHSATHIE HOPMBI TIOBEICHNS,
npaBuiia O0IIEHHs CO CTAPIIUMHU
(nmemarornaeckuMu pabOTHUKAMN)

U CBEPCTHUKAMU (00YUYAIOIIAMUCS ), IPUHIIATIBI
y4eOHOU TUCITUTIINHBI

U CaMOOpTaHH3aIlNY;

- IPUBJICYCHUC BHUMAHUA 06yqa}omuxcsl K
IICHHOCTHOMY aCIIEKTy H3y4acMbIX

Ha ypoKax SIBJICHUH, OpraHu3alus ux paboTsl ¢
MOJTy4aeMOl Ha YPOKe COLMAIBHO 3HAYNMOMN
nHpopmanuei — MHUIMUPOBAHHUE €¢
00CYXICHUSI, BBICKA3bIBAHHS 00YYaIOIIUMUCS
CBOEr0 MHEHHUSI [0 €€ MOBOJIY, BEIpaOOTKH
CBOETO K HEl OTHOIICHHUS;

- UCTIOJIb30BAHKE BOCIIUTATEIbHBIX
BO3MOXKHOCTEH CoJiepiKaHus yIeOHOTO
MpeMeTa Yepes JeMOHCTPAIIHIO
00yJarOIUMCs PUMEPOB OTBETCTBEHHOTO,
TpaXJIaHCKOI'0 MOBEACHU A, TPOABJICHUA
YeJIOBEKOIIO0US U JOOPOCEPCTHOCTH, Yepe3
O0I00p COOTBETCTBYIOIINX TEKCTOB IS
YTCHUA, 3aaa4 1A PCUICHUA, HpO6HeMHBIX

CUTyalui




JUIst 00CYXK/IEHHs B KJlacce;

- IPUMEHEHUE Ha YPOKE HMHTEPaKTUBHBIX (hOpPM
paboThI ¢ 00YJAFOIUMIICS: HHTEIUIEKTYaIbHBIX
UTp, CTUMYJIUPYIOIIHUX [TO3HABATENbHYIO
MOTHBAIUIO 00YJAIOMINXCS; TUAAKTHIECKOTO
Teartpa, I/ie MOJIyICHHbIC Ha YPOKE 3HaHUS
OOBITPEIBAIOTCS

B TeaTPaJIbHBIX MOCTAHOBKAX; TUCKYCCHH,
KOTOpBIE JTAIOT 00YYaIOIIUMCSI BO3MOXKHOCTh
PHOOPECTH ONBIT BEICHUS KOHCTPYKTUBHOTO
JIajIora; rpynmnoBoi paboThl WK paboThI

B T1apax, KOTOPBIE y4aT 00y4atonXcs
KOMaH/IHOH paboTe U B3aMMOJICHCTBHIO C
JPYTUMH 00y4YaronMMHUCSE;

- BKJIFOUCHHUE B YPOK MTPOBBIX MPOLEYD,
KOTOpBIE TIOMOTAOT MOAAEPKaTh MOTHBALHIO
00ydJaromuxcs K MOJIyYeHHIO 3HAaHNH,
HaJIaKUBAHHUIO ITO3UTHBHBIX MEXIHIHOCTHBIX
OTHOIIIEHHUH B KJlacce, OMOTaloT
YCTaHOBJICHHIO 100pOsKeIaTeIbHON
aTMoc(epbl BO BpeMsl YpOKa;

- opraHu3anys mepcTBa MOTHBUPOBAHHBIX U
IPYAUPOBAHHBIX O0YUIAOIIHXCS

HaJl X HCYCICBAIOIMMH OAHOKJIACCHUKAaMHU,
JTAFOIIEr0 00YYAIONUMCS COLUATBHO
3HAYMMBIN OIIBIT COTPYIHUYECTBA U B3aUMHOMN
TIOMOIIIH;

- WHUIUHUPOBAHUC u MNOAACPIKKaA




UCCIIe0BaTEIbCKON JIeSITEIIbHOCTH
o0yJaroImuxcs

B paMKax peajM3alii MU HHAUBUIYaIbHBIX U
TPYIIIOBBIX UCCIIEAOBATENBCKUX IPOCKTOB, YTO
JacT 00yJaroImuMcs BO3MOXKHOCTE TIPHOOpECTH
HaBBIK CaMOCTOSITENIBHOTO penIeHns
TEOPETUYECKON pOOJIeMEl, HAaBBIK
TCHEepHUPOBaHUS U O(MOPMIICHUS COOCTBEHHBIX
njieidl, HaBBIK YBaXXHMTEIHHOTO OTHOLICHUS K
Yy)XUM HuzaesiM, OQOpPMIIEHHBIM B paboTax
JIPYTUX HCCIIEIOBATENeH, HABBIK ITyOJINYHOTO
BBICTYIUICHUS nepen ayJIUTOpUEH,
apryMEHTHPOBaHMsI U OTCTauBaHUs CBOEH

TOYKH 3PCHHUS.
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