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MHHOSACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 XHMMHM Ha YpPOBHE OCHOBHOrO 0OIIero o0Opa3oBaHUs
COCTaBJicCHa Ha OCHOBE TpeOOBaHUM K pe3yjbTaTaM OCBOEHUS OCHOBHOM
00pa3oBaTeILHON MPOrpPaMMbl OCHOBHOTO OOIIEro oOpa3oBaHus, MPECTaBICHHBIX
B ®I'OC OO0, a Takxke Ha ocHOBe (enepanpHON pabodeil mporpaMMbl
BOCITUTAHUS U C YUYETOM KOHIEIIIMU MPENoAaBaHusl Y4eOHOTro npeaMera « XuMUsH)
B 00pa3oBaTelbHBIX opranm3anusx Poccuiickoit denepannm.

[Iporpamma mo Xumuu AA€T MNPEACTABICHHE O MLENsIX, OOIlel CcTpaTeruu
oOy4eHMsl, BOCHHUTAHUS U Pa3BUTHS OOYYAIOIMIMUXCA CPEACTBAMHU y4eOHOTO
npeaMeTa, yCTaHABJIMBAET 00s3aTeNbHOE IpEeIMETHOE coziepKaHue,
npeaycMaTpuBaeT paclpesielieHue €ero Mo Kiaccam M CTPYKTYpUpPOBaHHE IO
pazienaM M TeMaM MPOrpaMMbl IO XUMHHU, OMNPEIENseT KOJWYECTBEHHBIE H
KaueCTBEHHBIE XapaKTepUCTUKU COJIEpKaHMS, PEKOMEHAYEMYIO
MOCJIE0BATENIBHOCTh ~ M3YYEHHUSI XHUMHU C YYETOM  MEXKIPEIAMETHBIX U
BHYTPHUIIPEIMETHBIX  CBSI3€H, JIOTUKM y4eOHOTO TMpoIiecca, BO3PACTHBIX
0COOCHHOCTEM  OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTU MpeaMera s
peanuzaiuu TpeOOBaHUI K pe3ysibTaTaM OCBOCHHUSI OCHOBHOI 00pa3oBaTelIbHOM
nporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHus, a TakXke TpeOOBaHMUM K
pe3yJibTatam 00yuYeHHs] XUMUU Ha YPOBHE II€JIEH U3yUueHUsl peaMeTa U OCHOBHBIX
BUJIOB Y4EOHO-TIO3HABATENHLHON JEATEIbHOCTH O00yYarolmerocs IO OCBOCHHIO
y4e0HOTO COJIepKaHUSI.

3HaHWE XWMHH CIYXUT OCHOBOM [isi (OPMHPOBAHUS MHUPOBO33PECHUS
oOydaromierocsi, €ro npejcTaBiIeHUl 0 MaTepUaTbHOM E€IUHCTBE MHUPA, BAXKHYIO
posib urpatoT GopMUpPyEeMbIe XUMHUEH MPEACTaBICHUS O B3aWMOIIPEBPAIICHUIX
SHEPruu W 00 JBOJIIOIMU BEIIECTB B MPUPOJAE, O MYTIX PEIHICHUs TJI00aTbHBIX
npo0ieM yCTOMYMBOTO PA3BUTUS YEIIOBEUECTBA — CHIPHEBOM, DSHEPTETHUYECKOH,
MUIIEBOM M 9KOJIOTUYECKON O€30MacHOCTH, MPOOIeM 3IpaBOOXpaHEHUSI.

N3yuenue xumuu:

CIIOCOOCTBYET  pealu3alldd  BO3MOXKHOCTEH /IS CaMOpa3BUTUSL U
dbopMupoBaHUs KyJIbTYPhI JIMYHOCTH, €€ 00111el U (PYHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJIaJ B (POpMUpOBAHWE MBINUICHUS W TBOPUYECKUX CIIOCOOHOCTEH
oOydJaronuxcsi, HaBBIKOB HMX CAMOCTOSITEIbHOM  y4yeOHOW  JesTeNbHOCTH,
AKCIIEPUMEHTAJBHBIX W HCCIEOBATEIbCKUX YMEHHMM, HEOOXOJAMMBIX Kak B
MOBCEIHEBHOM XKM3HH, TaK U B MPOGHECCUOHAIBHOU JIeSITEIbHOCTH,

3HAKOMHUT CO CHENMU(UKON HAyYHOTO MBITIUICHHS, 3aKJIaJbIBaeT OCHOBBI
LEJIOCTHOTO B3IJIsSI1a HA €JUHCTBO MPUPOAbI U YEIIOBEKA, SIBJISIETCS OTBETCTBEHHBIM
3TanoM B (OPMHUPOBAHUHU €CTECTBEHHO-HAYYHOM IPaMOTHOCTH 00YyYarouuxcs;



croco0CcTByeT (HOPMUPOBAHUIO I[EHHOCTHOTO OTHOIIEHUS K €CTECTBEHHO-
HAay4YHBIM 3HAHHUSM, K IIPUPOJE, K YEIOBEKY, BHOCUT CBOM BKJIAJ B IKOJOTHYECKOE
oOpa3zoBaHHe 00YUaIOIIUXCSI.

JlaHHbIe HampaBiIeHUST B OOYYECHHUU XHUMHH OOECTICUMBAIOTCS CIEIU(UKOMN
COJICp)KaHMS  Yy4yeOHOTO  TIpEeJAMETa, KOTOPBIM  SIBISETCS  MEarorMuecKu
aJanTUPOBAHHBIM OTPAKEHHEM 0Aa30BOM HAYKH XMMHUU Ha OINpPEAEIEHHOM 3Tare eé
pa3BUTHSL.

Kypc xuMum Ha ypoBHE OCHOBHOTO 00IIIero 00pa30oBaHUsI OPUCHTHPOBAH Ha
OCBOEHHE OOYYaIOIMMHCS CUCTEMBbl MEPBOHAYAIBHBIX MOHATHNW XMMHH, OCHOB
HEOPraHUYECKOW XUMHM M HEKOTOPBIX OTAECIbHBIX 3HAYUMBIX TOHSITHN
OPTraHUYECKON XUMHMU.

CtpykTypa comepskaHus MPOrpaMMbl IO XHUMHUU C(OpMHpOBaHA HAa OCHOBE
CHUCTEMHOro mnojaxoga k €€ mzydeHuto. CojaepkaHu€ CKIQABIBACTCS U3 CUCTEMBI
MMOHATHI 0 XUMHYECKOM DPJIEMEHTE M BEIISCTBE M CUCTEMBI ITOHATHM O XMMHUYCCKOM
peakiuu. OO0e OSTU CHUCTEMBl CTPYKTYPHO OpraHU30BaHbl 110 TMPUHIUITY
MOCJIEIOBATENBLHOIO Pa3BUTHS 3HAHUM HA OCHOBE TEOPETHYECKUX MPEACTABICHUN
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YY€HHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS,

— Ilepuonnueckoro 3akona /1. . MeHneneeBa Kak OCHOBHOI'O 3aKOHA XUMUH;

— YYEHHUS O CTPOCHUU aTOMa U XUMHYECKOU CBS3H;

— TpPEACTaBICHHM 00 DICKTPOJMTHYCCKONM JTUCCOIMAIMK BCIISCTB B
pacTBOpax.

TeopeTuueckue 3HAHUS PACCMATPUBAIOTCS HA OCHOBE AMIIUPUYECKU
MOJIYYEHHBIX U OCMBICJIICHHBIX (DaKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHSL K JPYyrOMYy, BBINONHSAA (PYHKUMH OOBIACHEHUS W MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOKHOCTEH MPAKTUUECKOTO MPUMEHEHHUS W MOTYyYEHHS
M3y4aeMbIX BEILIECTB.

OcBoeHME MporpaMMbl MO XUMHUHU  CIIOCOOCTBYET  (hOPMHUPOBAHUIO
MPEJCTABICHUS] O XUMUYECKON COCTABIAIONICH HAYYHOM KapTUHBI MHUPA B JIOTHKE
€€ CHCTEMHOM NPHUPOAbI, LEHHOCTHOTO OTHOLICHUA K HAy4YHOMY 3HAHHUKO H
METOJaM IIO3HAHUS B Hayke. M3ydeHWe XUMHM OPOUCXOJIUT C MPHUBICUYCHUEM
3HAHUW U3 paHee H3YUYCHHBIX YUEOHBIX MpeaMeToB. «OKpYyXKaroUuid MUp»,
«buosorus. 5-7 ximacce» n «dusznka. 7 xmacc.

[Ipy wu3yuyeHUM XUMHHM TPOUCXOAUT (POPMHUPOBAHUE 3HAHUN OCHOB
XUMUYECKON HAyKW Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMUSI, MPAKTUYECKOU
JESITEIbHOCTH 4YEJIOBEKA W KaK OJHOIO M3 KOMIIOHEHTOB MHUPOBOW KYJBTYPBHI.
3amadya ydeOHOro mpeaMera COCTOUT B (OPMUPOBAHWU CUCTEMbl XUMHYECKHUX
3HAHUW — Ba)KHEUIIUX (PAKTOB, MOHATHUM, 3aKOHOB M TEOPETUUECKUX MOJIOKESHUM,
JOCTYMHBIX 000OIIEHU MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B



NpUOOIIEHNH K HAyYHBIM METOJaM TO3HAHUS TPU M3YYEHUU BEUIECTB U
XUMUYECKUX peakinii, B GOPMUPOBAHUMU U PA3BUTUU MO3HABATEIbHBIX YMEHUU U
UX TPUMEHEHMH B Yy4eOHO-TIO3HABATENbHOM U y4eOHO-HCCIIEeI0BATEIbCKON
NeSITeILHOCTH, OCBOCHMM NpaBWJI 0OE€30MacHOrO OOpallleHHs C BEIIeCTBAMH B
IMOBCEIHEBHOM KU3HU.

[Ipu M3yyeHun XUMUU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHUsl Ba)KHOE
3HAYCHHE MPUOOPENTH TaKue IeNH, KaK:

— (dopMupoBaHHE WMHTEIUIEKTYaJlbHO pPAa3BUTON JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOSITEIIbBHOMY NPHUHITHIO PEIICHUH,
CIOCOOHOM a1anTUPOBATHCS K OBICTPO MEHSIOIIUMCS YCIOBHUSAM KU3HU;

—  HampaBJIICHHOCTh OOy4YeHUs] HAa CHCTEMaTHYeCKOe MpUOOIIEHUE
o0ydJaronmxcsi K CaMOCTOATEILHON IT03HABATEIIbHON NIEATEIbHOCTH, HAyYHBIM
METOoJaM TMO3HaHUs, (HOPMUPYIOIIMM MOTHBAIMIO M Pa3BUTHE CIHOCOOHOCTEH K
XUMUH;

— o0ecIeueHne yCIoBUM, CITOCOOCTBYIOIIUX MPUOOPETEHUIO 00YyYarOIIUMUCS
ONbITa Pa3HOOOPA3HON NEATENbHOCTH, MO3HAHUS M CAMOIIO3HAHMS, KIHOYEBBIX
HaBBIKOB (KJTFOUEBBIX KOMITCTCHIIMI), MMEIOIIMX YHUBEPCAIbHOC 3HAYCHHE IS
Pa3JIMYHBIX BUJIOB JIEATEIIBHOCTH;

— (opmupoBanue oOmEeld (QyHKIIMOHATBHOH W  €CTeCTBEHHO-HAy4YHOU
IPaMOTHOCTH, B TOM UYHCJIE YMEHUW OOBACHATH M OLCHUBATH SIBJICHUSA
OKPY>KaloIlEro MUpa, UCIHOJIb3ys 3HAHUSI M OMbBIT, MOJYyYECHHBbIE MPU H3YYECHUU
XUMUH, TPUMEHSITh MX TMPU pEIIeHUH MNpoOdJeM B IOBCETHEBHOW KU3HU U
TPYIOBOMU JIEATEIBHOCTH;

— ¢opMmHpoBaHHEe y OO0y4YalIIMXCAd T'YMAHHUCTHYECKMX OTHOILIEHUH,
NOHUMAHHSI [IEHHOCTH XUMHUYECKUX 3HAHUW [ BBIPAOOTKH HKOJOTHUECKHU
1eJIeCO00Pa3HOro TMOBEAEHUST B OBITY M TPYIAOBOM JEATEIbHOCTH B LEAX
COXpPaHEHMS CBOETO 3[I0POBbS U OKPYKAIOLIECH MPUPOIHOM CPEIbI;

— pa3BUTHE MOTHUBAIMM K OOYYEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOIIO U
CaMOBOCIIMTAaHUIO Ha OCHOBE YCBOEHHUS OOILEYEIOBEUYECKMX ILIEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY MpO(UIS M HANpPaBIEHHOCTU AANbHEHIIEro
00yueHus.

Pabouas mporpamma yueOHOro Kypca «Xumus. BBomgHBIN Kype» s
oOyvarormuxcst / Kjacca SBJISIETCS 4YacTbl0O OCHOBHOW —00Opa3oBaTelIbHOM
IpPOrpaMMbl  OCHOBHOTO o00Iero oo6pazoBaHusi MyHHUIIMTIAIBHOTO OFOIKETHOTO
0011e00pa30BaTENHLHOTO YUPEKACHHS CpeTHEN 00111e00pa30BaTeIbHOMN TITKOJIBI
Ne 4 mr.r. CockBa COCBBUHCKOTO MYHULMIIAIBHOIO OKpYra, YTBEPKIAEHHOU
IPUKA30M JUPEKTOPA OT roga Ne «O06 yTBepKIEeHUU

OCHOBHOM 00pa3oBaTesibHOM MPOrpaMMbl OCHOBHOTO OOLIEr0 00pa30BaAHUSI.



[Iporpamma npeamera «Xumusi. BBoaHbI Kypc.» ais 7 Kilacca cOCTaBlieHa
Ha ocHoBe aBrTopckoil mporpammel O.C. T'abpuensna u W.I'. Octpoymona
(ITporpamma kypca xumuu maius 7 kiacca./O.C. I'abpuensn, I'.A. [llunapesa/.-M.:
Hpoda 2017).

Taxke mpu COCTaBJIEHHWU MPOTPaMMbl OBLJIO MCIIOJNB30BaHO MeTonudeckoe
nocobue K mponeneBTudeckomy Kypey /"Xumusi. BBomusiii kype. 7 xmacc/"O. C.
ladbpuensn, I'. A. HlumapeBa. M.: [Ipoda, (mporpamma, TeMaTHYECKOE
IUIAHUPOBAHKE, PEKOMCHIAIH).

PabGouas nporpamma paccunrana Ha 34 gaca B roj (1 yac B Heziedro).

PaGoueil nporpammoii mpeyCMOTPEHO IPOBEAEHUE 2 KOHTPOJIBHBIX padoT,

4 mpakTU4YeCcKuX padoT.

Jlyist peanuzanuu TaHHOW pabouel MporpaMMBbl UCTIONIb3YETCSl MaTEpPUATIbHO-
TexHudeckass  0aza  lleHTpa ~ oOpa3oBaHusi ~ €CTECTBEHHO-HAy4YHOW U
TEXHOJIOTUYECKOW HanpaBiIeHHOCTH « Touka poctay.

B cucreme ecTecTBEeHHOHAy4HOro OOpa3oBaHUs XUMHUS KaK Yy4eOHBIH
IpeIMET 3aHUMAET BaXXHOE MECTO B MO3HAHUU 3aKOHOB MPUPO/Ibl, GOPMHUPOBAHUN
HAy4YHOM KapTHHBI MHPA, CO3JIaHUM OCHOBBI XMMUYECKHX 3HAHUN, HEOOXOIUMBIX
JUI TIOBCEIHEBHOM YKU3HHU, HABBIKOB 37J0POBOr0 M 0€30IacHOIO AJisl YeJoBeKa U
OKpy’Karollel ero cpelpl o0pasa *HU3HHU, a TAKKE B BOCIHUTAHUU 3KOJOTUYECKOU
KyJlbTyphl. [103TOMy H3ydeHHE TpeIMETa OCHOBAHO HA MEKIIPEIMETHBIX CBA3SIX C
npenmeramu.  «buomorus», «leorpadus», «Mcropus»,  «Jluteparypay,
«Maremartukay, «Pyccknit s3b1K», «PU3nKa».

N3yuenue npenmera Ben€rcs 1no yueOHuKy «Xumus. BBoHbI Kypc.

7 xnace» O. C. I'abpuensn, U. I'. Octpoymos, A. K. AxneOunuH. - Mocksa:
[Ipocsemenue, 2025.



COILEPKAHUE OBYUYEHUASA

7 KJIACC
XHUMHUS B HEHTPE eCTeCTBO3HAHUSA

XUMHUSL KaK 4YacTh ecTecTBo3HaHud. [IpenMer xumuu. Xumus — 4YacThb
€CTECTBO3HAHUsI. B3aMMOOTHOLIICHUSI YeI0BEKa U OKpyxaromero mupa. [Ipeamer
xumun. Ouznueckue tena u Bemectsa. CBolicTBa BellecTB. [I[puMeHeHne BEenIecTB
Ha OCHOBE UX CBOWCTB.

HaOnronenne U SKCHIEPUMEHT KaK METOJIbl M3Yy4YEHUsI €CTECTBO3HAHUS U
xumuu. HaOmioneHue kKak OCHOBHOM METOJ| TMO3HAHMS OKPYXKAIOLIEro MHpA.
VYcnoBust mpoBeaenus HaOmoaeHus. ['unoresa. Dkcnepument. BeiBoa. CtpoeHue
wiameHu. Jlaboparopust u 060pyI0BaHUE.

MonenupoBanue. Mogenb, MmoaenupoBanue. OCOOEHHOCTH MOJIECTHUPOBAHUS
B reorpaduu, ¢uszmke, Owomornu. Moxaenu B Ouonornu. Mymspku. Mojenu B
bu3uke. OnexkrpodopHas MammHa. ['eorpaduyueckue MoAenHH. XUMHUYSCKHUE
MOJICJIH: MPEAMETHBIC (MOACIN aTOMa, MOJICKYJ, XUMHUYECCKHX U MPOMBIIUICHHBIX
IPOU3BOJICTB), 3HAKOBBIC, WU CUMBOJIbHBIC (CHMBOJIBI 3JEMEHTOB, (HOPMYJIbI
BEIICCTB, YPaBHECHHUS PEAKIIHiL).

XUMHUYECKHE 3HAKu W (HOpMysbl. XUMHUYECKHH JJIEMEHT. XHUMHYECKHE
3Haku. KX oOo3HaueHue, MNPOU3HOIICHHE. XUMHUYECKHe (OPMYJIbI BEIIECTB.
[Ipocteie u cioxkubie BemiecTBa. MHaekcol u kodddumnuentsl. KauecTBeHHBIN U
KOJINYECTBEHHBIN COCTAB BEILIECTBA.

Xumus U (puzuka. YHUBEPCAIbHBIN XapaKTep MOJOKEHHH MOJIEKYISIPHO-
KMHETHYECKOW Teopuu. [IoHATHS «artom», «MoJeKyna», «uoH». CrpoeHue
BemecTBa. Kpucramnuueckoe cocTosiHue BemecTBa. Kpuctauimdyeckue peuieTku
TBepAbIX BeulecTB. Auddy3usa. bpoyHoBckoe nBHxeHuUE.

BemiecTtBa MOJIEKYJISIPHOTO W HEMOJIEKYJISIPHOTO CTPOEHUA. ATrperatHble
coctosinus BemiecTB. [lonsTne 00 arperaTHOM cocTostHUM BeniecTBa. Dusnueckue
U XUMHYecKHWe sBieHus. ['a3000paszHble, JKHUIKHME U TBEPIbIC BEIIECTBA.
AMoOp(QHBIE BeliecTBa.

Xumus u reorpadus. Ctpoenue 3emiuu: sapo, MaHTus, kopa. Jlurocdepa.
MuHepaisl ¥ TOPHBIC MOPOLI. MarmMaTHUecKue U 0calouHble (HCOPraHWYSCKUE U
OpraHMYECKHE, B TOM YHCJIC ¥ TOPIOYHUE) MTOPOIbI.

Xumust 1 Ouojorusi. XMMHUUECKUNA COCTaB KUBOU KJIETKH. HEOPTaHUYECKUE
(Boma W MuHEpaJbHBIC COJIM) W OpraHudeckue (OCNKH, JKUPBI, YIJICBOIHI,
BUTAMHHBI) BelllecTBa. brosornueckas posib BOJbI B KHBOM KieTke. DOTOCHHTE3.
Xnopodpwumt. buomornmueckoe 3HaYeHHE KHUPOB, OEIKOB, A(DUPHBIX Macel,
YIJIEBOJOB U BUTAMUHOB JIJISI )KU3HEAEATEIbHOCTA OPTraHU3MOB.



KauecTtBennsie peaknuu B xumun. KauectBeHHble peakuuu. Pacrno3naBanne
BEIIECTB C TIOMOIIBI0 KA4YeCTBEHHBIX pEakiuil. AHATUTUYECKHA CHUTHAJI.
OmnpenensieMoe BEIIECTBO U PEAKTUB Ha HETO.

Hemoncmpavyuu

*Komnekust pa3nuyHblX MNpeaMeTroB Wi ¢oTorpadguil mpeIMeToB U3
QTIOMHUHMS TSI WJUTFOCTPAILIUU HJIEU «CBOWCTBA — MPHUMEHEHUE.

*Yuebnoe o0opyaOBaHHE, UCTOIb3yeMOE Ha ypokKax (U3MKH, OHOJIOTHH,
reorpauu U XUMHH.

*DOnexktpodopHas MammMHa B AeiicTBuu. ['eorpaduueckue monenu (rinodyc,
kapra). buonormueckue monenu (MyJsKH OpPraHOB M CUCTEM OPIaHOB PacTEHHH,
’KHBOTHBIX M 4YeJioBeka). Du3uyeckue M XMMUYECKHE MOJEIH aTOMOB, MOJICKYI
BEIIECTB U KPUCTAIIIMUYECKUX PELIETOK.

*O0BEMHBIE U HIAPOCTEPKHEBBIE MOJIEIN BOJIbI, YTIEKUCIOIO U CEPHUCTOTO
ra3oB, METaHa.

*O0pa3ipl  TBEPABIX BEHIECTB KPUCTAUIMUECKOTO CTpoeHus. Mogenu
KPUCTAJUTMUECKUX PEIIETOK.

*Bonma B Tpex arperatHbiX coCTOsSHUAX. KoOJUIeKIMs KpUCTAJUIMYECKUX U
aMOp(HBIX BELIECTB U U3JIEIUH U3 HUX.

*Komnekuuss muHepanoB (Jla3ypuT, KOPYHI, XaJbKOIUPUT, (QIIFOOPHUT,
TaJINT).

*Komnekust ropHbix mopoa (rpaHuT, pa3nudHbie GOpPMBI KabIIUTa — MeET,
MpaMop, U3BECTHSIK).

*Kosteknusi roproynx ucKomnaembix (HeQTh, KaMCHHBIH YroJib, CIIAHIIBI,
Topd).

Jlemoncmpayuonnsle IKcnepumenmol

*Hayunoe Habmtonenue u ero onucanue. Mzyuenue cTpoeHus MmiaMeHH.

*CupToBas HKCTPAKIMS XJI0PO(UILIA U3 3eJIEHBIX JIUCTHEB PACTEHUH.

*«[lepenuBanue) yriaekuciaoro ra3a B CTakaH Ha ypPaBHOBEIIICHHBIX BECaX.

*KauectBennass peakiusi Ha Kuciopoa. KadecTBeHHass peakius Ha
yTIAEKUCIbIH ra3. JlJabopaTopHbIe ONBITHI

*PacnipoctpaHenue 3amaxa OAEKOJOHA, JyXOB WIM J€30[0paHTa Kak
nporecc auhdy3un.

*Habnronenne OpOyHOBCKOTO JBMKEHHMS YACTUYEK YEPHOM TYyIIUM TOA
MHUKPOCKOIIOM.

*luddy3us nepmanranata Kanus B KeIaTUHE.

*O6HapyxeHue 3pUPHBIX Macel B alleJIbCUHOBOW KOPOUKE.

/3yuenue rpaHuTa ¢ TOMOIIBIO YBETUYUTEIHHOTO CTEKJIA.

*OmnpezeneHue coaepKaHus BOJIbI B PACTCHHH.



*O06HapyKeHUE Macja B CeMEeHaX MOJICOTHEYHUKA U TPELIKOTO opexa.

*O6HapyKeHHE KpaxMaja B MIIICHUYHOU MYKE.

*B3aumojeiicTBue acKOpOMHOBOW KHUCJIOTBI ¢ uojxoM (ompeseneHue
BuTamuHa C B pa3IMUHBIX COKaX).

[IpoyBaHue BbIABIXa€MOTO BO3/lyXa Yepe3 U3BECTKOBYIO BOJY.

*OOHapy>XeHHEe M3BECTKOBOW BOJBI CPEAM PA3IMYHBIX BemecTB. JloMmaiiHue
OTIBITHI

*/I3roToBI€HNE MOJICIIEN MOJIEKYJI XUMUYECKUX BEIIECTB U3 IIACTUIINHA.

«Jluddysus caxapa B Boje.

*OnBITHI C MMYCTON 3aKPHITON MIACTUKOBOU OYTHUIKOM.

*O0OHapy>KeHHe KpaxMalia B IPOyKTax MUTAHUS; S0I0KaX.

Ilpakmuueckan padboma Ne 1. 3HAKOMCTBO C  J1abOpaTOPHBIM
obopynoanueM. [IpaBuna TeXHUKH 0€30MaCHOCTH.

Ilpakmuueckan paooma Ne 2. HabGmoneHue 3a TOpSIIEH CBEYOM.
YerpoiicTBO 1 paboTa CIUPTOBKH.

MaremaTnueckue pac4yeTbl B XUMHH

OTHOCUTENbHBIC aTOMHAasT HW MOJEKyJsipHas Macchbl. OTHOCHUTENbHAs
aToMHasg macca anemMeHTa. MonekyinspHasd macca. OnpeneneHue OTHOCUTEIbHON
aTOMHOM MacChl XHUMHYECKHX »djeMeHToB Mo Tabmume J[. WM. Mengencena.
Haxoxnenne oTHOCHUTEIBbHOW MOJEKYJSIPHONW Macchl 1Mo (GopMyJsie BEIIecTBa Kak
CYMMBbI OTHOCUTEIBHBIX ATOMHBIX MacC, COCTABJSIOIIMX BEUIECTBO XUMHUYECKHUX
3JIEMEHTOB.

MaccoBas 10J1s1 3JieMeHTa B CJIOKHOM BeriecTBe. [loHsiTHe 0 MaccoBoit gose
XUMHYECKOTro 3jieMeHTa (W) B CJIOXKHOM BECIECTBE M €€ pacuer o ¢GopMmylie
BEILIECTBA.

Uucteie BemectBa U cMecd. Huctelie BemiecTtBa. CMmecu. ['eTeporeHHbie U
TOMOTeHHBIC cMecH. ['a3000pa3Hbie (BO3ayX, MPUPOAHBINA Ta3), xkuakue (HedTh),
TBEpJbIe cMecH (FOpHBIC TIOPOJIbI, KyJIMHAPHBIE CMECH M CHHTETHYCCKHE MOFOIIIHE
CpPEICTBA).

OObeMHas moiis rasza B cMecu. OnpeneneHue oObeMHOM jgonm rasza (¢) B
cmecu. CoctaB aTMOc(pepHOro Bo3ayxa M MpUPOAHOro raza. Pacuer oobema noiu
ra3a B CMECH 10 ero o0beMy ¥ Ha00OpOT.

MaccoBasi o1 BelecTBa B pacTBope. MaccoBast nois BemiectBa (W) B
pactBope. KoHuenrtpauus. PactBopurens W pacTBOpeHHOE BelecTBo. Pacuer
Macchl PAcTBOPEHHOIO BEHIECTBA MO Macce€ pacTBOpa W MAacCOBOMl JoJie
pacTBOpPEHHOro BemiecTBa. MaccoBas nons npumeceil. [loHstue o ynctom
BEIlECTBE M TmpuMecd. MaccoBas noyis mnpumecd (W) B oOpasiie HCXOIHOTO



BemiecTBa. OCHOBHOE BellecTBO. PacueT Macchl OCHOBHOTO BEHIECTBA IO Macce
BEILIECTBA, COJIEPKALIETO ONMPEAEIEHHYIO MACCOBYIO JTOJIO TPUMECEM.

Hemoncmpayuu

 Komiekuys pa3nuyHbIX BUJIOB MPpaMopa U U3AEIIHN U3 HETO.

* CMech pEYHOI0 M CaXapHOIo MeCKa U UX pa3JieJICHuUE.

 Konnekuust HeTH ¥ HEPTETPOTYKTOB.

 Komiekiyst ObITOBBIX CMECEH.

* Jlmarpamma coctaBa aTMocdepHoro Bo3ayxa. Jlumarpamma cocraBa
MPUPOJIHOTO rasa.

» Komnekuusa « MUHEPAIBI M TOPHBIE TOPOBD.

Jomawinue onvimul

* U3ydenwe cocraBa HEKOTOPHIX OBITOBBIX U  (hapMaleBTUYECKHUX
penapaToB, COACPKAIIUX ONMPEACIICHHYIO JOJII0 TPUMECEH.

Ilpakmuueckan paboma Ne 3. IlpuroroBieHue pacTtBopa C 3aJaHHOU
MAaCCOBOM JIOJIEM PACTBOPEHHOIO BEIIECTBA.

SIBJjieHus, npoucxoasilue ¢ BemecTBaMu

Paznenenue cmeceit. CriocoObl pasziefieHusi CMeCe M OYMCTKAa BEIECTB.
Hekotopsle npocreiiiive cnocoObl pa3fesieHusl CMEcei: MpoceruBaHue, pa3aesieHue
cCMecel  MOpOIIKOB  JKejle3a M CEepbl,  OTCTaMBaHue,  JCKaHTalus,
HEeHTPU(PYTUPOBAHUE, pa3[CICHHEe C TOMOIIBI0  JICTUTEILHOWM  BOPOHKH,
bunpTpoBanne. DwiIbTpoBaHWE B JlabopaTopud, OBITY W Ha MPOU3BOICTBE.
[Tousatue o Qunbtpare. Ancopobuus. Ilonstue o0 amcopbuum U amcopOeHTax.
AKTUBUPOBaHHBINA yrojb KaK BaXHEHIIMM afcopOeHT. Y CTpOHCTBO MPOTUBOrasa.

JIMCTUUIALNS, WM Teperonka. Juctwmiaius (meperoHka) Kak IPoIecc
BbIJICJICHUS BEIIECTBA U3 JKUJKOU cMecH. [ucTuiimpoBaHHas Boja U 00J1acTu ee
npuMeHenus. Kpucrammmszauus wiam  BbllapuBaHue. Kpucramumzauus u
BbITapuBaHue B Jjabopatopuu (KpHcTaiu3aTopbl U ¢GapdopoBbie YaIIKH IS
BbITapuBanus) u npupone. [leperonka HedTr. Hedrenpoaykrel. dpakiuoHHas
MEPEroHKa KUJKOr0 BO3yXa.

XUMUYECKHE PEaKlUU. Y CIOBUS MPOTEKAHUS U MPEKPAICHUS XUMUYECKUX
peakiuii. XMMHUYECKHE PEaKIMU KaK MpOoIecC MPEBpaIlleHUs] OJHUX BEIIESCTB B
apyrve. YcCIoBUs NOPOTEKaHUWA W TNPEKpalleHUsT XUMHUYECKUX  PEaKLIH.
ComnpukocHoBeHre (KOHTAKT) BellecTB, HarpeBanue. Kartammsatop. MHruburop.
VYrpaBiieHHe peakuusiMu TOPEHHUS.

[Ipu3Hakn XuUMHUECKMX peakuuid. IlIpu3HakM XHUMUYECKHX pEaKIUu:
U3MEHEHHUE IIBeTa, OOpa3oBaHUE OCaJKa, PACTBOPEHHUE MOIYYCHHOTO OCaJIKa,
BBIJICJICHUE T'a3a, MOSBJICHUE 3aMaxa, BbIJICJICHUE WU MOTJIONEHUE TeTUIOTHI.



Hemoncmpayuu

* OunbTp loTTa. Boponka broxHepa. YcraHoBka st QuiIbTpOBaHUSA O]
BAKYYMOM.

» PeciupaTopHbIE MACKU U MapJieBbI€ MOBA3KHU.

* [IpoTuBoOras u ero ycTpomcTso.

» Konmnexkuus «Hedts 1 HEPTETTPOAYKTHD.

Jemoncmpayuonnsle IKcnepumeHmol

* Pa3genenne cMecHu MOpOIIKa CEPhI U KEJIE3HBIX OMUIIOK.

 Pa3fenenne cMecHu mopolKa Cephl U MecKa.

* Paznenenue cMmecu BOJIBI W PACTUTEIBHOTO Macjia C MOMOIIBIO
JEJIMTEIIbHON BOPOHKHU.

* [Ilomyuenue AUCTHWITUPOBAHHOW BOJBI C TIOMOIIBIO JIAOOPATOPHOU
YCTaHOBKHM JJIsI IEPETOHKU KUJIKOCTEN.

* Paznenenue cMecu mnepmaHraHaTa M JMXpoMaTa Kalids CIIOCOOOM
KPHUCTAJUTU3AIU Y.

* B3anumo1eiiCTBUE KEJIE3HBIX ONMUIIOK U TIOPOILIKA CEPHI NP HATPEBAHUU.

* [Tomy4yeHue yTJIEKUCIIOro ra3a B3aMMOAEHCTBUEM Mpamopa ¢ KUCIOTOW U
00HapyKEeHHE €T0 C MOMOIIbI0 U3BECTKOBOM BOJIBI.

» Karanuruueckoe pasioKeHHE MEPOKCHAa BoAopoaa (Karanu3atop —
auokcua Mapranma (1V)).

» OOHapyKeHHE pacTBOPA MIEJIOUN C TTOMOIIBI0 HHIUKATOPA.

* B3aumojeicTBHE pacTBOpa MEepMaHraHaTa Kajavus U pacTBOpa AUXpomMara
KaJIisl C paCTBOPOM CyJIb(uTa HATPUSI.

* BzaumopeiicTBue pacTBOpa MepMaHTaHaTa Kalus C acKOPOMHOBOM
KUCJIOTOM.

* BzaumopencTBuE XJIOpHAA JKEJIe3a C JKEITOM KPOBAHOM COJIBIO U
TUIPOKCUIOM HATPHS.

* BzammopeiictBue ruapokcuma kenesa (l1l) ¢ pactBopom comsHOM
KHUCJIOTBI.

Jlabopamopnuie onvimul

* AncopO1us KyKypy3HbIMU MaJIOYKaMH MapoB MaxXy4yuXx BEIIECTB.

* I3yuenue yCcTponcTBa 3aKUTAIKU U TIJITAMEHHU.

Homawnue onvimaot

* Pa3nenenne cMecu CyXxoro MOJoOKa U pe4HOro MecKa.

* OrcranBaHue B3BECH MOPONIKA JJII YUCTKM TOCYIbl B BOJE U €€
JICKAHTALUSL.

* AfcopO1yst aKTUBUPOBAHHBIM yTJIEM KPacsIuX BEUIECTB MENCU-KOJIbI.

* PacTtBOpenue B Bojie Tabsetku actiupuHa YIICA.



* [IpuroroBieHnEe N3BECTKOBOM BOBI U OIIBITHI C HEW.

* zyuenue cocraa CMC.

Ilpakmuueckasn paooma Ne 4. Ounctka TOBapEHHON COJIH.

Paccka3spl mo xumun

Briparomuecs pycckue ydeHble-XUMUKUA. KU3Hb U JesTelbHOCTh M. B.
Jlomonocoga, J[. U. MenneneeBa, A. M. bytieposa.

MHoroo0pa3re XUMUYECKHUX BEIIECTB.

MHuoroo0pasue XuMUYECKHX PeaKLUu.

IIVIAHUPYEMBIE PE3VYJIbTATbBI OCBOEHHUSA YUYUEBHOI'O KYPCA
«BBEJIEHUE B XUMMUIO»

N3yyeHue XMMUU Ha YPOBHE OCHOBHOI'O OO0IIEro oOpa3oBaHUs HAMPABIEHO
Ha JOCTIKEHUE OOYYArOIIMMHUCS JTMYHOCTHBIX, METANPEAMETHBIX U MPEAMETHBIX
PE3yJIbTaTOB OCBOCHHS YIEOHOTO TMpeMeETa.

JIu4HOCTHBIE pE3yNbTaThl OCBOEHUS TMPOrPaMMbl OCHOBHOTO OOIIETO
o0pa3oBaHMs JIOCTUTAIOT CS B XOJ€ OOy4YeHUsS XUMUU B €IUHCTBE Y4YCOHOU U
BOCITUTATENHHON JACATEIHPHOCTA B COOTBETCTBHH C TPATUITMOHHBIMHA POCCHHUCKUMU
COLIMOKYJIbTYPHBIMH W JTyXOBHO-HPAaBCTBEHHBIMHU IICHHOCTSIMH, NMPH HATHIMH B
oOIecTBe MpaBWJIaMH W HOPMaMH TIOBEJCHHS W CIIOCOOCTBYIOT TIpoIleccaM
CaMOIIO3HAHUS, CAMOPA3BUTHUS U COITUATHU3AINH 00YJIarOIIUXCS.

JInyHOCTHBIE  Pe3yabTATBl  OTPAXKAIOT T'OTOBHOCTh  OOYYarOIIUXCS
PYKOBOJICTBOBAThCSl CHCT€ MOW TO3UTHUBHBIX I[EHHOCTHBIX OpHUEHTAIUN W
pacIIMpeHne OMbITA JIEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIC B YACTH:

1) maTpUOTHYECKOTO BOCTIMTAHMSI:

IIEHHOCTHOTO OTHOMICHHUS K OTEYECTBEHHOMY KYJIBTYPHOMY, HCTOPHYECKOMY W
HAyYHOMY HACJICINI0, TMOHWMAaHHUS 3HAYCHUS XHMHYECKOW HAYKH B KU3HU
COBPEMEHHOT0 OOIIecTBa, CMOCOOHOCTH BIIAJIETh MOCTOBEPHON HH(pOpMammend o
NIEPEIOBBIX JOCTHKEHUSAX W OTKPBITUSX MHUPOBOM M OTCUSCTBEHHOW XHMHH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUSAX 00 YCTPOICTBE MUpa U OOIIECTBA,;

2) TpaIAHCKOr0 BOCTIMTAHMS:

MIPEICTABIICHUS O COIMATBHBIX HOPMAaX ¥ MPaBUIIAX MEKIUYHOCTHBIX OTHOIICHUN
B KOJUICGKTHBE, KOMMYHHKATUBHONW KOMIIETEHTHOCTH B OOIECTBEHHO TIOJIC3HOH,
y4eOHO-MCCIICIOBATEILCKOM, TBOPUYECKOM W JPYrUX BHIAX JCATEIHHOCTH,
TOTOBHOCTH K pPa3HOOOpa3HOH COBMECTHOH JEATEILHOCTH TIPH BBHITIOJHEHUN
y4eOHBIX, TIO3HABATEIBHBIX 3a7a4, BHITIOJHCHHH XUMUYECKUX JKCIIEPUMEHTOB, CO
31aHUM YYE€OHBIX MPOEKTOB, CTPEMJICHUSI K B3aMMOTIOHUMAHHUIO M B3aWMOITOMOIIN
B MPOIIECCE ITOM yueOHOM AeSTEINHHOCTH, TOTOBHOCTH OIIEHUBATH CBOE MOBEICHUE



M TIOCTYIKM CBOMX TOBApHILEH C MO3UIMM HPABCTBEHHBIX M MPABOBBIX HOPM C
y4ETOM OCO3HAHMSI OCJIEICTBUIN TOCTYIKOB;

3) HEeHHOCTH HAYYHOT0 MO3HAHUSI'
MHUPOBO33PEHYECKUX TMPEACTABICHUN O BEIIECTBE M XUMHUYECKON peakiuy,
COOTBETCTBYIOIIMX COBPEMEHHOMY YPOBHIO Pa3BUTHsSI HayKH M COCTaBJISIOLIMX
OCHOBY Ul IOHMMAaHHUS CYITHOCTH HAYYHOW KapTUHBI MHpa, MPEICTaBICHUN 00
OCHOBHBIX 3aKOHOMEPHOCTSIX pPAa3BUTHUS MPUPOJBI, B3aMMOCBA3SIX 4YEIOBEKa C
MPUPOAHOM CpENOW, O pOJH XUMHUHM B MO3HAHUU DSTUX 3aKOHOMEPHOCTEW;
MO3HABaTEeIbHBIX MOTHBOB, HAMPABICHHBIX HA TIOJTYYCHHE HOBBIX 3HAHHWHA IO
XUMUHU, HEOOXOIUMBIX ISl OOBSICHEHUS HaONIOJaeMBbIX MPOLIECCOB U SIBJICHUMU;
MO03HABATENbHON, MH()OPMAIMOHHOM M YHUTATENBbCKOM KYJIBTYpbl, B TOM YHCIIE
HaBBIKOB CaMOCTOSITEJIBHOM paboOThl € y4eOHBIMM TEKCTaMH, CIPaBOYHOU
JUTEPATypol, HOCTYHNHBIMH TEXHHUUYECKHUMU CpEACTBAMH HH(POPMAIIMOHHBIX
TEXHOJIOTH; HHTEepeca K OOYyYeHHIO ¢ TO3HAHMIO, JF0003HATENHbHOCTH,
FOTOBHOCTM W  CIHOCOOHOCTM K camMo  OOpa3oBaHHIO, MPOEKTHOM U
MCCIIEJIOBATENLCKOM JESITENbHOCTH, K OCO3HAHHOMY BBIOOpPY HANpaBIECHHOCTH U
YpOBHsI 00yUY€HUs B lajIbHEHIIIEM;

4) popMupoBaHUS KYJIbTYPHI 310POBbI:
OCO3HaHUSl LEHHOCTU KU3HHU, OTBETCTBEHHOTO OTHOILIEHHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKM Ha 3J0POBBI 00pa3 *U3HU, OCO3HAHMS IOCIEACTBUI U HENPUATHUS
BpPEIHBIX TOpuBBIYEK  (YymoTpeOJIeHWsT  ajuKoroiis, HApKOTHUKOB, KypeHUs),
HEOOXOJUMOCTU COONIOJIEHUsS] MpaBuid 0€30MacHOCTH TMpu  OOpalleHun ¢
XUMHUYECKUMHU BEUIECTBAMH B OBITY M pEabHOM JKU3HH;

5) TpyaoBOro BOCIMTAHHUS:
MHTEpeca K MPAKTUYECKOMY HM3Yy4EeHHIO Mpodeccuil U TpyAa pazIuyHOro poja,
yB@XEHHUE K TPYyIy M pe3yibTaTaM TPYIOBOM AESITENbHOCTH, B TOM YHCJIE HA
OCHOBE TNPUMEHEHHUsS TPEAMETHbIX 3HAHUH 10 XWUMHUH, OCO3HAHHOIO BBIOOpA
WHIMBHUIYAJIbHON TPAeKTOPUU MPOIOIKEHHSI 00pa30BaHuUsl ¢ yUETOM JIMYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XMMUH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEH,
yCTENHOMW TPOohECCHOHATBHON IEATEIHPHOCTH U PA3BUTHS HEOOXOAMMBIX YMEHHI,
TOTOBHOCTH aJalTUPOBATHCS B MPOQeCcCHOHANBHOM cpefie;

6) IKO0JOrMYecKOro BOCIIMTAHHUS
9KOJIOTUYECKH 11e71eCO00Pa3HOTr0 OTHOIICHUS K MPUPOJIE KaK UCTOYHHUKY KU3HU Ha
3emiie, OCHOBE €& CyIIECTBOBaHHUS, IOHUMAHUS LIEHHOCTH 3JI0pOBOTO U
Oe3omacHOro o0pa3a JKU3HH, OTBETCTBEHHOTO OTHOLIEHUS K COOCTBEHHOMY
(GU3NIECKOMY M TICUXHYECKOMY 3/I0pPOBBIO, OCO3HAHHS IEHHOCTH COOIOICHUS
paBwJI 6€30MACHOTO MOBECHUS MpU PadOTe ¢ BEUIECTBAMH, a TAKXKE B CUTYyaIlHsIX,
YTPOXKAIOMINX 3J0POBBI0O M JKU3HM JIOJIEH; CIHOCOOHOCTH TPUMEHSTh 3HAHWA,



NOJIy4yaeMble TPU M3YYEHUH XHMHUH, JUISl PEUIEHUs 3a7a4, CBSI3aHHBIX C
OKPY KaroLIel PUPOJTHONU CPEAON, OBBILLIECHUS YPOBHS 3KOJIOTUYECKOU KYJIbTYpHI,
OCO3HaHUs INI00aJIBbHOTO XapaKTepa 3KOJOTMYECKUX MPOOJIEM U MyTel UX peIIeHus
IOCPEJCTBOM  METONOB  XMMHH;  3KOJIOTMYECKOTO  MBIIUICHHS,  yYMEHUS
PYKOBOJCTBOBATbCA MM B II03HABAaTEIbHOW, KOMMYHMKATHUBHOM M COLMAJIIBHOU
IIPaKTHKE.

MertanpeaMeTHblie pe3yJabTaThl

B cocraBe MeranpeaIMETHBIX  PE3YyJbTATOB  BBIACISIOT  3HAYUMBIE  JUIA
(GopMHpOBaHUS MHUPOBO33PEHUST OOINECHAYYHbIC TMOHATHA (3aKOH, TEeOopHd,
IPUHIINI, THIIOTE3a, (aKT, CHCTeMa, MPOIecC, SKCIEPUMEHT H APYToe.), KOTOPbIe
UCTIOJIb3YIOTCS B €CTECTBEHHO-HAYYHBIX Y4YEOHBIX IpeaMeTax W IO3BOJISAIOT Ha
OCHOBE 3HaHUM M3 ATUX NPEIMETOB (POPMHPOBATH MPEACTABICHUE O LEIOCTHOU
HAYYHOUH KapTHHE MHpA, U YHUBEpCAIbHbIC yueOHbIe AelcTBUS (IIO3HABATENIBHEIE,
KOMMYHHUKATHBHBIC, PETYJISITUBHBIC), KOTOpble O0O0ECHeunuBalOT (HOPMUPOBAHHE
TOTOBHOCTH K CaMOCTOSITEIbHOMY IUJITAHUPOBAHUIO M OCYILIECTBICHUIO YYEOHOMU
NEATEIIbHOCTH.

MeTtanpeameTHble pe3yabTaTbl OCBOCHUSI 00pa30BaTEIbHON POrpPaMMBbI 110
XUMUH OTPAKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU [103HABATEIbHBIMU JICUCTBUSAMU, B
TOM YHCIIE!

1) 6a3oBble JIOTHYECKHE AeiiCTBUS:

YMEHHE HCIIOJB30BaTh NPUEMBI JIOTMYECKOTO MBIIUIEHUS TNPU OCBOCHHH
3HAHWI. PACKPHIBATh CMBICI XMMHYECKUX MOHATHN (BBIACIATh UX XapaKTEPHBIC
NPU3HAKH, YCTAHABJIMBATH B3aUMOCBSI3b C JAPYTUMH TOHSATHUSIMH), HCIOJIH30BATh
HOHSATHUS 111 OOBSICHEHUSI OTJEIBHBIX (PAKTOB U SBJICHUM, BEIOMpPATh OCHOBAHMS U
KPUTEPUU ISl KJIACCU(UKALUNM XUMUYECKUX BELIECTB U XMMHUYECKHX PEaKIMH,
yCTaHaBIUBATh MPUUYMHHO-CJIEICTBEHHBIE CBSI3U MeEXAy OOBEKTaMU H3YyYEHU,
CTPOUTH JIOTHUYECKHE PacCyKIeHUs (MHIyKTHBHBIC, JCIyKTUBHBIC, [0 aHAJIIOTHUH),
IIPOBOJMTH BBIBOABI M 3aKJIIOYEHHUs, YMEHHE NPHUMEHATH B IPOLECCE ITO3HAHUSA
noHsATUs (IpeMETHBIE U METANpPeJIMETHBIE), CHMBOJIMYCCKHE (3HAKOBBIC) MOJICIIH,
UCIIOJIb3yeMble B XHMMHH, MPeoOpa3oBbIBATh ILIMPOKO MPUMEHSAEMbIE B XUMUU
MOJICIIbHBIC MPEJICTABICHUS — XUMUYCCKHI 3HAK (CMBOJI 3JIEMEHTA), XUMUYECKast
GopMysra M ypaBHEHME XHMHUECKOH peakUUu — IMpU pEIIeHUH Y4eOHOo-
IIO3HABATEINBHBIX 33Ja4, C YYETOM 3THX MOJEJIbHBIX MPEICTABICHUN BBISBISTH U
XapaKTepU30BaTh CYLIECCTBEHHbIC MPU3HAKU U3YYaeMbIX OOBEKTOB — XUMHUYECKHX
BEIIECTB U XUMUYECKUX PEAKIIHH, BBISBISATH OOIINE 3aKOHOMEPHOCTH, TPUUYUHHO-
CJIEACTBEHHBIE CBSI3M U IPOTUBOPEUHS B U3YYAEMBIX MPOLIECCAX U SBICHUSAX;
2) 6a30BbI€e HCCIIET0BATEIbCKHE IeCTBHUS:



YMEHHE WCTOJb30BaTh MOCTaBJICHHBIC BOIMPOCHI B Ka4eCTBE HMHCTPYMEHTA
MO3HAHUSA, a TakKKe B Ka4eCTBE OCHOBBI JUISI (POPMHUPOBAHUS THIIOTE3BI I10
NIPOBEPKE MPaBUIBHOCTH BBICKA3BIBAEMBIX CYKICHUH; MPUOOPETEHHUE OMBITA TIO0
TUTAHWPOBAHUIO, OPTaHW3allMd W TPOBEICHUI0 YYCHHUYECKUX DKCIECPUMEHTOB:
yMeHue HaOJII0aTh 3a XOJOM TMPOIEecca, CaMOCTOSITENIHHO MPOTHO3UPOBATH €r0
pesynbTaTr, (GOpMyIuUpoBaTh O0OOIIEHWS] W  BBIBOJABI IO  PE3yJbTaTaMm
IIPOBEIEHHOTO OMBITA, UCCIICAOBAHMSI, COCTABIIATh OTUYET O MPOACIIAaHHON paboTe;
3) pa6oTa ¢ mHpopmaHeii:

yMEHHE BBIOWpATh, AHAIM3UPOBATh M HMHTEPIPETUPOBATh HHQPOPMAIIHIO
pa3IMYHBIX BUIOB M (POPM MpEACTaBICHUS, TIOTYyYaEMYIO U3 Pa3HBIX HCTOYHUKOB
(HayyHO-TIONYJIIpHAST  JIUTEpaTypa XHMHUYECKOTO COJICp)KaHHs, CIPABOYHBIC
nocobusi, pecypchl MHTepHETa), KPUTHYCCKH OIICHHUBATH IMPOTUBOPEUYMBYIO H
HEJ0CTOBEPHYIO HH(OPMAITHIO;

YMEHUE TPUMEHSTh Pa3IUIHbIC METOMBI M 3aMpPOChI TIPH MOUCKE U OTOOpE
uH(OpPMAITMM W COOTBETCTBYIOIINUX JAHHBIX, HEOOXOIUMBIX IS BBITIOJTHEHUS
y4eOHBIX W TO3HABATEIBHBIX 3a7a4 ONPEACIEHHOTO THITA, TPUOOPETCHUE OMBITA B
o0JacTl UCHONB30BaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHIA,
OBJIaJICHUE KYJIbTYpPOW aKTHBHOTO HCITOJIb30BAHUS PA3TUYHBIX MOMCKOBBIX CHCTEM,
CaMOCTOATENLHO BHIOMpaTh ONTUMAJIbHYIO (OpMY MpeCcTaBICHUs HHGOPMAIINH U
WLTIOCTPUPOBATh pEIIaeMble 3aJadydl HECJIOKHBIMH CXEMaMH, JIHAarpaMMaMH,
apyrumu GopMaMu rpadUKu U UX KOMOUHAIUSIMU,

YMEHHE WCIOJh30BaTh M aHAJU3UPOBaTH B TIpolecce YdeOHOW U
WCCIICIOBATEILCKON JEATETHPHOCTH MH(POPMAIIUIO O BIUSHUU MPOMBIIIICHHOCTH,
CEJIbCKOTO XO3SIICTBA M TPaHCIOpPTAa HA COCTOSHHUE OKPYXKAIOIIEH NPUPOTHON
Cpeb;

Y olyuaromierocss OyayT chOpPMHUPOBAHBI CIEAYIONIMEC YHHUBeEpPCAJbHbIE
KOMMYHUKATHBHbIE IefiCTBHSA:

yMCHHE 3aJaBaTh BONPOCHI (B Xojie awaimora W (WIM) JUCKYCCHH) TIO
CylIecTBY  oOcyxaaemMoll  Tembl, (OPMYIUPOBATb CBOM  MPEIIOKEHUS
OTHOCHTEJIHLHO BBITTOTHEHUS TIPEIJIOKCHHOHN 3a/1a4H,

MPUOOPETEHHUE OIBITA TIPE3CHTAIIUN PE3YJIBTATOB BBITOJTHCHUS XUMHYECKOTO
SKCIIEpUMEHTa (J1Ta00paTOPHOTO OIBITA, JJA0OPATOPHON PAOOTHI IO MCCIICIOBAHUIO
CBOWCTB BEILECTB, YUCOHOIO MPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOH CO CBEPCTHUKAMH IMO3HABATEILHOW H
WCCJICIOBATEILCKON JIEATEILHOCTH TPH PEHICHUH BO3HHUKAIOIMIUX MpoOJjIeM Ha
OCHOBE y4éTa OOIIUX MHTEPECOB M COTJIACOBAHMS MO3MIMK (00CYXIeHUs, OOMEH
MHEHUSMH, «MO3TOBBIC INTYpPMBI», KOOPAWHAIIMS COBMECTHBIX JEHCTBUH,
oIpeiesicHUEe KPUTEPHUEB 110 OIICHKE KaueCTBa BBIIIOJHCHHON pabOTHI M IPYTHE);



Y oOyuaromierocss OyayT chOpMUPOBAHBI CIEAYIONIME YHUBEPCAJbHbIE
peryJsiTuBHbIE 1eiCTBHS:

YMEHUE CaMOCTOSITEJIbHO OMpPENeNsiTh ILeNU JeATEIbHOCTH, MJIAHUPOBATh,
OCYIIECTBJISATh, KOHTPOJIMPOBATH U TMPU HEOOXOJIMMOCTH KOPPEKTUPOBATH CBOIO
JeSITENHHOCTD, BBIOUPATh Hanbosee d(PPeKTUBHBIC CITOCOOBI pelieHUsT yIeOHbIX U
MO3HABATEIbHBIX 33/1a4, CaMOCTOATEIIbHO COCTaBJISATh WIH KOPPEKTUPOBATH
IPEIJIOKEHHBI AJTOPUTM JIEWCTBUM TPHU BBINOJHEHWM 33JaHUM C Y4YETOM
MOJIyYEHHUsI HOBBIX 3HAHUU 00 M3y4aeMbIX OOBEKTaX — BEIIECTBAX W PEAKIUAX,
OLICHMBATh COOTBETCTBHE MO JIYUYEHHOTO Pe3yJibTaTa 3asiBJICHHON LIeMH;

YMEHUE HCIOJNIb30BaTh W AHAJU3UPOBATh KOHTEKCTHI, MpeajiaracMbie B
YCIIOBUHU 3a/IaHUM.

IIpeaMeTHble pe3yJbTaTbl OCBOCHHUS MPOTrpaMMbl y4eOHOro Kypca
«BBeneHrne B XUMHIO» JIODKHBI OTPaKaTh CPOPMUPOBAHHOCTH y OOYUAIOIIUXCS
YMEHHUM:

® PacKphIBaTh CMBICII OCHOBHBIX XUMHYECKUX TMOHSATHI. aTOM, MOJIEKYJIa,
XHMHMYECKUH PJICMEHT,

® TMPOCTOE BEUIECTBO, CJIOKHOE BEIIECTBO, CMech (OJHOpOIHAS W
HCOHOPO/IHAs), OTHOCHUTEJIbHAS aTOMHAs M MOJICKYJIIPHAs Macca, MaccoBas JI0JIs
XUMUYECKOTO JJIEeMEHTa B COCAMHEHHH, MOJSPHBIA 00BEM, pacTBOp, MaccoBas
J0J1s1 BeriecTBa (POICHTHASI KOHIICHTPAIIHS) B PaCTBOPE;

® WJUIIOCTPUPOBATH B3aUMOCBS3h OCHOBHBIX XUMHUYECKUX TMOHATUH U
MPUMEHSTE ATH TIOHATHSI IPY OMTUCAHUU BEIIECTB U UX MPEBPAICHUH,

® ONUCHIBAaTh M XapakTepuszoBaTh TabmuuHyio ¢opmy Ilepuoanueckoit
CHCTEMbI XUMHYCCKUX DJIEMCHTOB. pa3inyarh MOHATHS «rJaBHas moarpymmna (A-
rpymnma)» u «nobouHast noarpymma (b-rpymnma)y», Manbie 1 OOJNbIIHE TEPUOIBI;

® BBIYKCIIATh OTHOCUTEIBHYIO MOJICKYJIIPHYIO MacCy BEIIECTBA, MAaCCOBYIO
JOTI0 XHMHYECKOTO »dJeMeHTa Mo (OopMysie COCIWHEHHUS, MacCOBYIO JOJIIO
BEIIECTBA B PACTBODE;

® IPUMEHSATh OCHOBHBIE OINEPAIlMU MBICIUTEIBLHON ACSITEIBHOCTH — aHAIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHne, CcHUCTeMaTH3aluio, KiIaccu(UKaIuIio,
BBISIBIICHUE MPUYUHHO-CIIEICTBEHHBIX CBSI3€U — JIJIsl U3YUYEHHUs CBOMCTB BEUIECTB U
XUMUYECKUX PEaKINii, €CTECTBEHHO-HAYYHBIE METO/bl MO3HAHUS — HabI0IeHuE,
U3MEpCHHE, MOJICTUPOBAHUE, SKCIICPUMEHT (peasTbHBIN U MBICIICHHBIN);

e cleloBaTh TMpaBWJaM  MOJB30BAaHUS  XHUMHYECKOW  TOCYION U
Ja00paTOpHBIM 000pPYIOBAaHKUEM, a TAKXKE MpaBUIaM OOpalleHusl C BEIIECTBAMH, a
TaK)Ke MpaBuiIaM OOpallleHUs ¢ BEUIECTBAMU B COOTBETCTBHM C MHCTPYKIUSMU IO



BBITIOJTHEHHUIO J1a00PAaTOPHBIX XUMUYECKHUX OIBITOB MO MPUTOTOBJICHUIO PACTBOPOB
C ONPEAEIEHHON MAaCCOBOM JI0JIEW paCTBOPEHHOTO BEILIECTBA.

IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHUSA TIPOI'PAMMBI 110
XNUMHUHN HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JIMIHOCTHBIE PE3yJbTaTBl OCBOCHHUS IPOTPaMMbl  OCHOBHOTO  OOIIETO
o0pa3oBaHMs JOCTUTAIOTCS B XOJ€ OOYy4YeHHMsS XHMHH B €IWHCTBE Y4YeOHOU u
BOCITUTATEIHHON JCATEIHPHOCTA B COOTBETCTBUH C TPATUITMOHHBIMH POCCUMCKUMU
COLIMOKYJIBTYPHBIMA U JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH, MPUHSATHIMU B
oOIiecTBe mMpaBUjaMH M HOpPMamMH TIOBEIEHUS W CIOCOOCTBYIOT MpoIieccaM
CaMOTIO3HAHUSI, CAMOPA3BUTHS U COMATA3AITUN 00YJAFOIITIXCS.

JIndHOCTHBIE  pPE3yNbTAaThl  OTPAXAIOT  TOTOBHOCTH  OOYyYarOIIHUXCS
PYKOBOJICTBOBAThCSI CHUCTEMOM TMO3UTUBHBIX IICHHOCTHBIX OpHEHTAIMH |
pacIIMpEeHHE ONBITA IEATEILHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCTIMTAHUA '

IIEHHOCTHOTO OTHOIICHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHUECKOMY
U HAy4YHOMY HACJIEIUI0, TIOHMMAaHWS 3HAYCHUS XWMHUYECKOW HAyKH B KU3HU
COBPEMEHHOT0 O0O0IIeCTBa, CIOCOOHOCTH BJIAJAETh JOCTOBEPHOUN HHMOpMaiuen o
NEPEIOBbIX JOCTHKEHHUSIX W OTKDPBITUSX MHPOBOM M OTEYECTBEHHOM XHMUHU,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa M OOIIECTBA,

2) TPa’kIaAHCKOT0 BOCTIMTAHUS .

MPEICTAaBICHUS O COLMAIBHBIX HOpPMax U TMpaBUaX MEKINYHOCTHBIX
OTHOIIECHUN B KOJUIEKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  y4eOHOHMCCIENOBATENbCKOM, TBOPYECKOM W JApYyrux  BHAAX
JESATENHPHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOW COBMECTHOW JEATEIBHOCTH TpHU
BBITIOJITHEHUN YYEOHBIX, TO3HABATEIbHBIX 3a/1ad, BBITIOJIHEHUH XHWMHYECKHUX
IKCIIEPUMEHTOB, CO3/IJaHUU YUEOHBIX TIPOEKTOB, CTPEMJICHUS K B3aUMOTIOHUMAHHIO
U B3aUMOIIOMOIM B TIpollecce OTOM y4eOHOM NeATeNbHOCTH, TOTOBHOCTHU
OIICHMBATh CBOE TIIOBEJICHWEC M TOCTYIKH CBOMX TOBapHUINCH C TO3WINUU
HPABCTBEHHBIX U MPABOBBIX HOPM C YIETOM OCO3HAHUS MTOCIIECICTBHI MMOCTYTIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS

MHUPOBO33PEHUYECKUE TPEJICTABIICHUS O BEIECTBE M XMMUYECKOW pPEaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH M COCTaBJISIOLINE
OCHOBY IS TIOHUMaHHUS CYIIHOCTH HAyYHOH KapTUHBI MHpaA, MPEICTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHS TPHUPOABI, B3aUMOCBS3SIX YEIOBEKa C
MIPUPOTHOM CPEIOH, O POJIM XUMHUH B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;



MO3HABATEIbHbIE MOTHUBBI, HAMPABJICHHBIE HA MOJYYEHHUE HOBBIX 3HAHUU IO
XUMUHU, HEOOXOIUMBIE I OOBSICHEHUS HAOJIOMAeMBIX TPOIECCOB W SIBIICHUH,
MO03HABATENbHOM, WH()DOPMAIMOHHOW W YHUTATENBCKOM KYJIbTYpbl, B TOM YHCIIC
HABBIKOB CaMOCTOSITENIbHOM palOThl C Y4YEOHBIMH TEKCTaMH, CIPAaBOYHOMU
JUTEpPaTypor, JOCTYIHBIMA TEXHUYECKUMHU CpeACTBaMH HUH(POPMAIMOHHBIX
TEXHOJIOT U,

UHTEpPEC K OOYyYECHHMIO M TIO3HAHUWIO, JI0003HATEIHHOCTH, TOTOBHOCTH U
CIOCOOHOCTh K €aMOOOpa30BaHHWIO, TMPOEKTHOM ¥  HMCCIEN0BATEIbCKON
NESTENBbHOCTH, K OCO3HAHHOMY BBIOOPY HANpPAaBIEHHOCTH U YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM

4) popMHUpPOBaAHHUS KYJbTYPbI 310POBbSI:

OCO3HAaHHE IIEHHOCTU JKWU3HU, OTBETCTBEHHOI'O OTHOUIEHUS K CBOEMY
3I0POBBIO, YCTAHOBKM Ha 3JI0POBBbIN 00pa3 »WU3HMU, OCO3HAHUE TOCIEJICTBUN U
HETPUSATHE BPEAHBIX MPUBBIYCK (YHOTPEOICHHUS alIKOTr0JIsl, HAPKOTUKOB, KypEHUS),
HEOOXOJMMOCTU COONIOJIEHUs] MpaBuid O€30MacHOCTH TMpu  OOpalleHuu ¢
XUMUYECKUMU BEIIECTBAMH B OBITY U PEaTbHOU KU3HH;

5) TPy10BOT0 BOCTIMTAHUSI:

MHTEPEC K MPAKTHUYECKOMY M3yUYEHHUIO TTpodeccuil u Tpylia pa3iuyHOro poja,
YBOKCHHE K TPYIAy M pe3yjibTaTaM TPYJIOBOH IEATEIbHOCTH, B TOM 4YHUCJE Ha
OCHOBE TMPUMEHEHHUSI MPEAMETHBIX 3HAHUN 10 XHUMHH, OCO3HAHHBIA BBIOOD
WHINBUYyAIbHON TPAGKTOPUHU MPOAOKEHUS 00pa30BaHUs C YIETOM JTUIHOCTHBIX
WHTEPECOB U CIIOCOOHOCTH K XMMHH, OOIIIECTBEHHBIX MHTEPECOB M MOTPEOHOCTEH,
yCHEeIHON NpodhecCUOHATBHON ASSTENBHOCTA U Pa3BUTHs HEOOXOAUMBIX YMEHUH,
TOTOBHOCTh aJaliTUPOBATHCS B TPOECCUOHATIBHOU Cpe/Ie;

6) 3K0I0rM4YecKOro0 BOCIIHTAHUS .

HKOJIOTHYECKH I1EJI€CO00pa3HOE OTHOIICHHE K MPHUPOAC KaK HCTOYHUKY
KU3HU Ha 3emiie, OCHOBE €€ CYIIeCTBOBaHUS, TOHMMaHUE [IEHHOCTU 3JI0POBOTO U
Oe3omacHOro o0Opas3a >KM3HH, OTBETCTBEHHOE OTHOIICHHE K COOCTBEHHOMY
bU3UYECKOMY M TCHUXHYECKOMY 370pPOBbIO, OCO3HAHWE IIEHHOCTHU COOJIIOJACHUS
npaBuiI 0€30MMaCHOTO MTOBEICHUS MTPU padOTE C BEMIECTBAMH, a TAKKE B CUTYAIHSIX,
YIPOXKAOIIKX 30POBbIO U KU3HU JIFOJEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHUSA, MOJy4aeMble MPU U3YYCHUU XUMHH, IS
pELIEHUS 3a/1a4, CBSI3aHHBIX C OKPYKAIOWIEH IPUPOJIHOM CPEIIOU, JJI MOBBIICHUS
YPOBHSI  DKOJOTMUECKON  KYJbTYphl, OCO3HAaHHUS TJIOOAJIBHOTO  XapakTepa
IKOJIOTHYECKUX MPOOJIEeM W IMyTeH WX PEeHIeHUs TOCPEJICTBOM METOJOB XHUMUH,
HKOJIOTUYECKOTO MBIIJIEHUS, YMEHUSI PYKOBOJICTBOBAaThCS UM B MO3HABATEIbHOM,
KOMMYHUKATUBHOM U COIUATILHOM MPAKTHUKE.

METANPEIMETHBIE PE3YJIBTATbBI



B cocraBe wmeranpeaMETHBIX pe3yJabTATOB BBIACISIIOT 3HAYUMBIC JJIS
(GopMUPOBaHUS MHPOBO33PCHHUS OOIIeHAYyYHbIC TMOHATHS (3aKOH, Teopus,
HPUHIKI, THITOTe3a, (aKT, CUCTEMa, IPOIeCcC, SKCIIEPUMEHT U IPYroe.), KOTOpbIe
UCIIOJIb3YIOTCSI B €CTECTBEHHO-HAYUYHBIX YYEOHBIX TpEIMETax W MO3BOJISIOT Ha
OCHOBE 3HAHUW W3 ITUX MNPeIMETOB (OPMUPOBATH MPEJCTABICHUE O IIEJIOCTHOM
HAYYHOW KapTHHE MHUpPa, U YHUBEpCAlbHbIC yueOHbIC JeicTBHs (TT03HAaBaTEIbHBIC,
KOMMYHHUKATHBHBIC, PETYJIATHBHBIE), KOTOpBIC OOCCIICUYUBAIOT (HOPMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIbHOMY IUJITAHUPOBAHHIO M OCYIIECTBICHUIO Y4eOHOU
NEATEIIbHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE yYeOHbIE JeHCTBUS

ba3oBble JJornueckue 1eicTBUs:

YMEHUSI HCIIOJb30BATh MNPUEMBI JIOTHUYECKOTO MBIIUICHUS IIPU OCBOCHHU
3HAHUI. PaCKPbIBATh CMBICII XUMHUYCCKUX MOHATUN (BBIACIATH UX XapaKTEPHBIC
NPU3HAKH, YCTAHABJIMBATH B3aUMOCBS3b C JPYTUMH TOHSATHUSMH), HUCIOJIL30BaTh
MOHSATHUS JJIsl OOBSICHEHUS OTNIENbHBIX (PAKTOB U SIBJIICHUM, BIOMpPATh OCHOBAHUS U
KPUTEPUH ISl KIACCH(PUKAIMA XUMUYECKUX BEIIECTB U XMUMHYECKUX PEaKIIUH,
yCTaHABIMBATh MPUUMHHO-CICACTBEHHBIC CBSI3M MEXKIY OOBEKTAMU H3YyUYCHUS,
CTPOUTH JIOTHYECKUE pacCyaeHusi (MHIYKTHBHBIC, ICTYKTUBHbBIC, TI0 aHAJIOTHH),
JIeNIaTh BBIBOJIBI Y 3aKJIFOUECHHS;

YMEHHE TIPUMEHSATh B IMPOLIECCE ITO3HAHUSA TMOHATUSA (IpPEeIMETHBIC W
METanpeMETHBIC), CAMBOJIUYECKHE (3HAKOBBIC) MOJICITH, UCTIOIb3YEMbIC B XHMHH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSIEMbIE B XUMHUHM MOJIEIbHBIC TTPEACTABICHUS —
XMUMHAYECKHI 3HaK (CHMMBOJI JJIEMEHTa), XUMHYecKas (GopMmysia U ypaBHCHHUE
XUMUYECKON peakluy — MPU PelIeHUH YyueOHO-TI03HABATEIbHBIX 3aj1a4, C YYETOM
3TUX MOJEIBHBIX MPEACTABICHUN BBISBIATHL U XapPAKTEPU30BATHh CYIIECCTBECHHBIC
MPU3HAKN W3Y4aeMbIX 00BEKTOB — XUMUYECKUX BEIIECTB U XMMHYECKUX PEaKIIUH,
BBISIBIISITh ~ OOIIME  3aKOHOMEPHOCTH, MPUYMHHO-CJICJACTBEHHBIE CBA3UM U
MPOTUBOPEYHS B U3yUaEMbIX ITPOLIECCAX U SIBJIICHUSIX.

ba3oBble uccienoBare/ibCKue AeiCTBUA:

YMEHHUE MCIOJIb30BATh IOCTABJICHHBIE BOMPOCHI B KAa4€CTBE HHCTPYMEHTA
MO3HAHWA, a TaKKe B KAa4eCTBE OCHOBBI ISl (POPMUPOBAHUS THUIOTE3BI TI0
IIPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX CYXKIECHUN;

IpUOOpPETeHHe ONbITa M0 IUIAHWUPOBAHUIO, OpPraHU3allMM W TPOBEICHUIO
YYECHUYECKUX OKCIEPUMEHTOB, yMEHHE HalJIoIaTh 3a XOJOM Mpoliecca,
CaMOCTOSTEIILHO MPOTHO3UPOBATH €T0 PE3yibTaT, (OPMYIUPOBATh 0OOOIICHUS U
BBIBOJIBI T10 PE3YJIbTaTaM IIPOBEAEHHOTO OIIBITA, UCCIIEIOBAHUS, COCTABIIATh OTUET
0 MpOJIeNIaHHOM padoTe.

Pabora c nnpopmanueii:



yMEHUE BBIOMpATh, AHAIM3UPOBATHP W HWHTEPIPETUPOBATH HH(HOPMAIIHIO
pa3TUYHBIX BUIOB U (OPM MPEICTABICHUS, MOIYIaeMYI0 U3 Pa3HBIX NCTOYHUKOB
(HayyHO-TIONYJIIpHAST  JIUTEpaTypa XHMHYECKOTO COJCp)KaHHs, CIPABOYHbIC
nocobusi, pecypchl MHTepHETa), KPUTHYCCKH OIICHUBATH IMPOTUBOPEUYMBYIO H
HEJIOCTOBEPHYIO HH(POPMAITHIO;

yMEHUE TPUMEHSTh Pa3IudHBbIC METOIBI W 3alPOCHI TPHU TOWCKE M OTOOpe
uH(OpPMAITMM U COOTBETCTBYIONIUX JAHHBIX, HEOOXOJUMBIX IS BBITIOJHEHUS
y4eOHBIX U MO3HABaTEIbHBIX 3a7]a4 OMPENeIEHHOTO THUIIA, TPUOOPETEHUE OMbITA B
00JaCTH  MCHOJIb30BaHUSI  MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
OBJIAJICHUE KYJbTYpPOW aKTHBHOTO MCIIOJIb30BAHUS PA3TUIHBIX TTIOMCKOBBIX CHCTEM,
CaMOCTOSATEIILHO BBIOMPATh ONTUMAILHYIO (JOPMY MpECTaBICHUS HHHOPMAINH U
WUTIOCTPUPOBATh pEIIaeMble 3aJa4ll  HECIOXXHBIMU CXEMaMH, JHarpaMMaMH,
apyrumu popmMamu rpadKu U UX KOMOHWHAIMSAMU;

yMEHUE UCIOJIb30BaTh W AaHAJIM3UpOBaTh B IIpolecce Y4YeOHOW U
UCCIIEIOBATEIBLCKON ESITEILHOCTH MH(POPMALINIO O BIUSHUU TPOMBIILIEHHOCTH,
CEIBCKOT0 XO3SIMCTBAa M TPAHCIOPTA HA COCTOSHHE OKpPY’KaIOUIEH MPUPOIHON
Cpelbl.

KoMMyHHKATHBHBIE YHUBepPcaJibHbIe YueOHble 1eliCTBUSA:

yYMEHHs 3a/JaBaTh BONpochl (B Xoae auayiora W (Miad) JUCKYCCHH) IIO
CyllecTBYy  oOcyxaaemMoil  Tembl, (OPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCHUTEJIHLHO BBITTOTHEHUS TIPEIJIOKEHHOH 3a/1a4H,

YMEHUS  TPEJCTaBIsATh  TOJYYCHHBIE  pPe3yJbTaThl  IMO3HABATEIbHOU
NESTENbHOCTH B YCTHBIX M TMCBMEHHBIX TEKCTax; JejlaTh MPe3eHTAIUI0
PE3yJIbTaTOB BBIMOJIHCHHS XHUMHUYECKOTO JKCIEpHMEHTa (71ab0paTOpHOro OIbITa,
71a00paTOPHOM pabOTHI IO MCCIICTOBAHUIO CBOMCTB BEIIECTB, Y4SOHOTO IIPOEKTA);

yMEHUSI y4eOHOTO COTPYJHHUYECTBA CO CBEPCTHHKAMU B COBMECTHOU
MO3HABATENILHOM M HMCCIIEIOBATEIbCKON  JACSATENBHOCTH  MPU  PEIICHUU
BO3HUKAIOIIUX TpPOOJEeM Ha OCHOBE yu€Ta OOIIMX HHTEPECOB U COTJIACOBAHUS
no3uiuii (00CykIeHusI, OOMEH MHCHHSIMH, «MO3TOBBIC IITYPMbI», KOOPJAHHAIUS
COBMECTHBIX JICHCTBUM, OINpEICICHHE KPUTEPUEB II0 OICHKE KadecTBa
BBITTOJIHEHHOM paOOThI U IpyTHE).

PerynsiTuBHbIE YHMBepCcaJbHbIe YieOHbIe NeliCTBHA:

YMEHHUE CaMOCTOSITEILHO ONPEACNATh IEIU JeATeIbHOCTH, IUIAHUPOBATh,
OCYILIECTBIISATh, KOHTPOJHUPOBATH U MPU HEOOXOJUMOCTU KOPPEKTHUPOBATH CBOIO
JeSITENHHOCTD, BRIOUPATh Hanbosee d(pPeKTUBHBIC CITOCOOBI pelieHUsT YIeOHbIX U
MO3HABATENBHBIX 3a/7a4, CaMOCTOSITEIbHO COCTAaBJISTh WIH KOPPEKTUPOBATH
MPEIOKEHHBIM AJITOPUTM  JIEUCTBUU IIPU  BBINOJHEHUU 3aJaHUM C Y4ETOM
MOJTYYCHHSI HOBBIX 3HAHUU 00 W3Y4aeMbIX OOBCKTaX — BEIIECTBAX W PEAKIIHSIX,



OLICHMBATh COOTBETCTBUE MOJIYYEHHOTO pE3yJbTaTa 3asBJICHHOW LE€JU, YMEHHUE
VCIIOJIB30BATh U AaHAIIM3UPOBATh KOHTEKCTHI, MIPEIJIaracMbl€ B YCIOBUM 33 IaHUMN.

HNPEIMETHBIE PE3YJIBTATDBI

B cocraBe mnpeaMeTHBIX pe3yibTaTOB MO OCBOCHHUIO 005S3aTEIBLHOTO
COJICp>KaHMsl, YCTAaHOBJIEHHOTO JaHHOW (eaepanbHOM pabodeil mporpaMMoHu,
BBIJICJISIIOT. OCBOCHHBIE OOYYalOIIMMUCS HAy4HbIC 3HAHMS, YMEHUS M CIOCOOBI
NelcTBUN, crnenupuUecKkue Uil  TPEAMETHOW oOmacth  «XUMHS», BUIBI
JNEATENBHOCTH 1O  IIOJYYEHUIO HOBOIO  3HaHWS, €ro  HHTEPIPETaLNH,
npeoOpa3oBaHUIO U MPUMEHEHHUIO B PA3JIMUHBIX YYEOHBIX U HOBBIX CUTYaIIUsX.

K xoHI1ly 00ydenus B 8 kJjacce mpeMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE

JOJKHBI OTpaXkaTh COOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM!

e PpPAacKpbIBaTh CMBICII OCHOBHBIX XMMHWYECKHUX IOHATHH: aTOM, MOJIEKYJa,
XMMHUYECKUN DJIEMEHT, MPOCTOE BELIECTBO, CJIOKHOE BELIECTBO, CMECH
(omHOpOIHAS M HEOJHOPOHAS), BAJICHTHOCTh, OTHOCUTEIbHASI ATOMHAS U
MOJIEKYJISIpHAs Macca, KOJHMYECTBO BEIIECTBA, MOJIb, MOJISIpHAs Macca,
MaccoBas JIOJIsI XUMHUYECKOTO JJIEMEHTAa B COCTMHEHNUU, MOJISIPHBINA 00BEM,
OKCHJ], KHCJIOTA, OCHOBAaHHUE, COJIb, AJIEKTPOOTPULIATEIBHOCTh, CTEIICHBb
OKHUCJICHUS, XMMHUYECKasi peakius, Kiaccu(ukanus peakiuil: peaxiuu
COCIMHEHUS, PpEaKIMU Ppa3I0KEHUs, pPEaKIMu 3aMEIICHUs, peaKiuu
00MEHa, HK30- U SHJIOTEPMHUECKHE PEAKIINH, TEIJI0BOU 3(hPeKT peakuuu,
SIPO aToMa, JJICKTPOHHBIA CIIOM aroma, aToMHas OpOWTaNb, PaaNyC
aToOMa, XMMHMYECKasl CBs3b, MOJISIPHAS M HENOJIApHAas KOBAJEHTHAs CBS3b,
WOHHAs CBS3b, MOH, KATMOH, aHWUOH, PACTBOP, MAaccoBas JOJs BEIIECTBA
(mporieHTHAsT KOHIICHTpAI[Ms) B pacTBOPE;

e WUIIOCTPUPOBATHh B3aMMOCBSI3b OCHOBHBIX XHMHWYECKHX TOHATHUH U
MIPUMEHSATH 3T MTOHATHUS IPU ONMMCAHUU BEIIECTB U UX NPEBPAILLICHUMN;

e HCIONB30BATh XHWMHUYECKYIO CHUMBOJMKY JUISI COCTaBJICHHUS (HOPMYT
BEILIECTB U YPABHEHN XMMHYECKUX PEAKIIMIL;

e OINpENeNsaTh BaJIGHTHOCTh aTOMOB JJIEMEHTOB B OMHAPHBIX COCIUHECHUSX,
CTENEHb  OKHCICHUS  DJJEMEHTOB B  OWHApHBIX  COCIUHEHUSX,
MIPUHAIEKHOCTh BELIECTB K ONPEAECIEHHOMY KJIACCy COECAUHEHHH I10
dopMmyrnaM, BHI XUMHYCCKOW CBsI3UM (KOBaJieHTHAas M HMOHHAs) B
HEOPraHUYECKUX COCIMHEHUSIX,

e packpeiBaTh cmbich Ilepuomuueckoro 3akona JI. WM. Menngeneesa:
JEMOHCTPUPOBATh IMOHUMAHUE NEPUOAUYECKON 3aBUCHUMOCTH CBOWCTB
XMMHUYECKUX 3JIEMEHTOB OT MX MOJOXeHus B llepuomnueckon cucreme,
3aKOHOB COXpPAaHEHHUS MAacChl BEILIECTB, IMOCTOSHCTBA COCTAaBa, aTOMHO-
MOJIEKYJISIPHOTO YUYEHHS, 3aKOHAa ABOrajpo;



e ONHUCHIBATH W XapaKTepu3oBaTh TaOauuHy0 QopMy Ilepuomnyeckoit
CHUCTEMBbl XHMHYECKHX DJJIEMEHTOB. pa3jNYaTh TIOHATUS «TJIABHAS
noarpymnmna (A-rpymma)» u «modounas noarpymnna (b-rpymma)y, manbsie u
OOJbIIME TIEPUOJBI, COOTHOCUTH OOO3HAYEHUS, KOTOpbIE HMEIOTCS B
tabnune «llepuognueckass cucrtema Xumudeckux osnemeHToB [ U.
MeHneneeBa» C YHCIOBBIMH XapaKTEPUCTUKAMHU CTPOCHHUS aTOMOB
XUMHUYECKUX 3JIEMEHTOB (COCTaB U 3apsj siapa, 00Ilee YUCIIO DJICKTPOHOB
U pacrpeieJICHUE UX MO0 JICKTPOHHBIM CIIOSIM);

e KJIaCCU(PUIIMPOBATh XMMHYECKUE 3JIEMEHThI, HEOPTAHMUECKHE BEIECTBa,
XUMHYCCKHE Peakiuu ([0 YUCIy M COCTaBy Y4YaCTBYIOIIMX B PEAKIHH
BEIIECTB, 10 TEIUIOBOMY 3 deKTy);

e XapakTepHu3oBaTh (ONMHCHIBaTH) OOIIME XMMHUYSCKHE CBOWCTBA BEIIECCTB
Pa3IUYHBIX KJIACCOB, MOATBEPIKasi ONMMCAHUE IPUMEPAMU MOJICKYJISIPHBIX
ypaBHEHUHN COOTBETCTBYIOIINX XUMUYECKUX PEAKIIHiA;

e TPOTHO3MPOBATH CBOWCTBA BEIIECTB B 3aBUCUMOCTH OT MX KaYECTBEHHOTO
COCTaBa, BO3MOXHOCTH TPOTCKAHUS XUMUYECKUX MPEBPAIICHUA B
Pa3IUYHBIX yCIIOBUSX;

e BBIYUCIISTH OTHOCUTEIBHYIO MOJEKYJSIPHYIO H MOJISIPHYIO MacChl
BEIIECTB, MAaCCOBYIO [OJII0 XHMHYECKOrOo »dJIeMeHTa 10 (dopmye
COCTMHEHMSI, MAaCCOBYIO JOJIIO0 BEIIECTBA B PacTBOPE, MPOBOJUTH PACUETHI
110 YPaBHEHUIO XUMUYECKON PEaKITnH;

e TPUMEHATH OCHOBHBIC OTEPAIMHA MBICIUTEIHHOU NESITEILHOCTH — aHAIH3
U CHUHTE3, CpaBHEHHE, 0000IIeHHE, CHCTEeMaTH3allrIo, KJIACCHU(PUKAIINIO,
BBISIBJICHUE TPUYMHHO-CJICJACTBCHHBIX CBSI3€Hd — I M3yYCHUS CBOWCTB
BCIIECTB M XHWMHYECKHX pEaKIMil, eCTECTBEHHO-HAYYHBIC METOJIbI
NMO3HAHUA — HAOIIOJCHHWE, W3MEpEHUEe, MOJCIHPOBAHUE, JKCIEPUMEHT
(peanbHBIN ¥ MBICJICHHBIH);

e CIEAOBAaTh MpaBUJaM  MOJB30BAHMS  XUMHUYECKOM  MOCYAOW U
Ja00paTOpHBIM  O0OpYJIOBaHMEM, a TakXKe IMpaBWiaM OOpaIlleHHUs C
BCIIECTBAMH B COOTBETCTBHUM C WHCTPYKIUSMH 110 BBITIOJHCHUIO
7a00paTOPHBIX XUMUYECKUX OIBITOB MO TMOJYYECHUIO H COOUPAHUIO
ra3o00pa3HbIX BelIeCcTB (BOAOpOAa M KHCJIOPOZA), NPHUTOTOBICHHUIO
pacTBOPOB C ONPEAETEHHOM MAaCCOBOW JIOJIEM PACTBOPEHHOIO BEIIECTBA,
IUTAHUPOBAaTh W TPOBOAUTH  XMUMHYECKHE  JKCIICPUMEHTHI  TI0
pacmo3HaBaHUIO PACTBOPOB MIEIIOYEH U KUCIOT C MOMOIIbIO HHIUKATOPOB
(maxmyc, penondranenH, METUIOPAHXK U APYTHE).

K xonmy oOyuenus B 9 Kkiaacce nmpeMeTHbIC pe3yIbTaThl HA 0A30BOM ypOBHE

JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYJAFOIIMXCS YMEHUM:



pPacKpbIBaTh CMBICII OCHOBHBIX XHWMHYECKUX TMOHATHUH.: XHUMUYECKUN
AJIEMEHT, aTOM, MOJIEKyJa, WOH, KAaTHOH, aHWOH, IIPOCTOE BEILECTBO,
CJI0KHOE€ BELIECTBO, BAJIEHTHOCTbH, 3JIEKTPOOTPULATENIBHOCTD, CTEIECHb
OKHUCJICHUS, XUMUYECKasl PeaKIusi, XUMUYECKasi CBA3b, TEIJIOBOM 3 (DeKT
peakuu, MOJb, MOJSPHBIA  00BEM,  pacTBOp,  DIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, AJIEKTPOJUTHYECKAS] IHUCCOLMALMSA, PEAKIUH HOHHOIO
oOMeHa, KaTaiM3aTop, XHMHYECKOE€ paBHOBECHE, OOpaTUMble U
HeoOpaTUMBbIe pEaKlMM, OKHUCIUTEIbHO-BOCCTAHOBUTENIbHBIC PEAKIUH,
OKHCIIUTENIb,  BOCCTAHOBUTEIb,  OKHUCICHHME UM  BOCCTAHOBIICHHE,
ayutoTponus, aM(MOTepHOCTh, XUMHUYECKasi CBs3b (KOBaJICHTHAs, WOHHA,
METaJUINYeCKasi), KpPUCTAUITMYECKass pemIéTKa, KOpPpO3Us METaJLIOB,
CIUIaBbl, CKOpPOCTb XUMHUYECKOW pEaKIUHU, MPEAEIIbHO JOIyCTUMas
koHueHtpauus [IJIK Bemectna;

WUIKOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUYECKUX [MOHATHU U
MPUMEHSATH 3TU MTOHATHUS IPHU OMIMCAHUU BEIIECTB U UX NPEBPAILLICHUMN;
UCTIOJb30BaTh XHMHUYECKYI0 CHMBOJIMKY [UIsl COCTaBieHHS (GopMyll
BEILIECTB U YPABHCHUN XUMHYECKUX PEAKIIUY;

ONPENEIIATh BAJICHTHOCTh U CTEIEHb OKUCIECHUSI XUMUYECKUX 3JIEMEHTOB B
COCAMHEHUSX PA3JIUYHOTO COCTaBa, IMPUHAIJIEHKHOCTh BEHIECTB K
onpenenéHHOMY KJacCy COEIMHEHHH 1o (opmysiaM, BUJ XUMUYECKON
cBs3u (KOBaJCHTHAs, WMOHHAs, METAJUIMYECKas) B HEOPraHUYICCKHX
COCIMHEHMSIX, 3apsij MOHA MO0 XUMHUYECKOU (opMyJsie, XapakTep Cpelbl B
BOJHBIX PACTBOPAX HEOPraHUYECKUX COECAMHEHUMN, TUN KPUCTAIUNYECKOU
PELIETKA KOHKPETHOI'O BEILECTBA;

packpeiBaTh cmbich Ilepuogmueckoro 3akona [[. M. MeHnneneeBa u
JEMOHCTPUPOBATh €r0 IMOHUMAHHWE. ONMUChIBATH M XapaKTepU30BaTh
tabnnunyio Gopmy Ilepuoanueckoil cUCTEMbl XMMHYECKUX SJIEMEHTOB!
pa3nuyath TOHSATHS «IJIaBHas moarpynma (A-Tpymma)y U «rnoOouHast
noarpynmna (b-rpynma)», Mamsle W OONBIIME TEPUOJBI, COOTHOCHTH
0003HaYEHUsl, KOTOphIE MMEIOTCS B MEPUOJUYECKON Tabnuie, ¢
YUCJIOBBIMU  XapaKTEPUCTHUKAMU  CTPOCHUS  aTOMOB  XMMHUYECKHX
9JIEMEHTOB (COCTaB W 3apsj sjapa, OOIIee YHCIO JJIEKTPOHOB U
pacrpesieieHie WX 110 D3JEKTPOHHBIM CIIOSIM), OOBSACHATH OOIIHE
3aKOHOMEPHOCTH B W3MEHEHHMHM CBOMCTB JJIEMEHTOB M UX COCIMHEHUMN B
Ipeaenax MaIbIX MEPUOJIOB U TJIABHBIX MOArPYNI C YYETOM CTPOCHHS UX
aTOMOB;

KJ1acCU(UIIMPOBATh XUMHUYECKHE DJIEMEHTHI, HEOPTaHWYECKHUE BEIIECTBA,
XUMHUYCCKHE Peakiuu ([0 YUCIy M COCTaBy Y4YaCTBYIOIIMX B PEAKIHH



BEILIECTB, MO TEIJIOBOMY 3(P(DEKTy, MO M3MEHEHUIO CTEMEHEW OKHUCICHUS
XUMHUYECKUX JIEMEHTOB);

XapakTepu3oBaTh (OMUCHIBATH) OOMIME W CHEHUDUICCKHE XMUMHUYCCKHE
CBOMCTBAa TMPOCTBIX U CJOXHBIX BEIECTB, IMOATBEPXKIas OMUCAHUE
pUMEPaMH MOJICKYJIIPHBIX M HMOHHBIX YPaBHCHHHA COOTBETCTBYIOIIHNX
XUMHUYECKUX PEaKIUK;

COCTAaBJISITh YPaBHEHUS DJICKTPOJUTUYECKON JAWCCOLMAIMHA  KHUCIOT,
LIEJI0YEN U COJIEH, MOJIHBIE U COKPAILLEHHBIE YPABHEHHUS PEAKIIUI HOHHOT'O
oOMEHa, ypaBHEHHUs peaklMi, TMOATBEPKIAIINUX CYyIIECTBOBaHHUE
TCHETUYECKOM CBSI3M MEK/Ty BEIICCTBAMU PA3IMYHBIX KJIACCOB;
pacKpeIBaTh CYIIHOCTh OKHUCIIHTEIbHO-BOCCTAHOBUTEIBHBIX  PEAKITUI
MOCPEJICTBOM COCTABJICHHSI DJIEKTPOHHOTO OajlaHCca ATUX PEaKIINA;
POTHO3UPOBATh CBOMCTBA BEHIECTB B 3aBUCUMOCTH OT HUX CTPOCHUS,
BO3MOXXHOCTH TMPOTEKaHUS XMMUYECKHX MPEBpPALIEHUNH B Pa3IUUYHBIX
YCIIOBHUSX;

BBIYHCIIATh OTHOCHTEIBHYIO MOJCKYJSIPHYIO W MOJISIPHYIO  MacChl
BEIIECTB, MAaCCOBYIO [IOJIF0 XHMHYECKOTO »dJIeMEHTa 10 (dopmyse
COEIMHEHMSI, MAaCCOBYIO JOJIO BELIECTBA B pacTBOPE, MPOBOJUTH PACUETHI
10 YPaBHEHUIO XUMHUYECKON PEaKITnH;

coOnroaTh  MpaBWjia  MOJb30BAHMS ~ XMMHYECKOM  TOCyIoMl U
7ab0opaTOpHBIM  00OpPYJOBaHHMEM, a TaKXKe TMpaBWia OOpameHus ¢
BEIIECTBAMU B COOTBETCTBUM C HWHCTPYKIUSMH 110 BBITOJHEHUIO
7a00paTOPHBIX XUMHUYECKUX OIBITOB MO TMOJYYEHUIO M COOUPAHUIO
ra3000pa3HBIX BEIIeCTB (aMMHaKa M YTJICKUCIIOTO Ta3a);

MPOBOIUTh  PEAKIHWH, TOATBEPKIAIOIMINE  KAYSCTBEHHBIM  COCTaB
Pa3UYHBIX BEIIECTB. PACIO3HABATH OMBITHBIM MYTEM XJIOPUI-, OpOMUI-,
woaua-, kKapOoHat-, docdar-, cHIMKaT-, Cynbdar-, THIPOKCHUI-UOHBI,
KaTUOHbI aMMOHHUS U HMOHBI HM3YUYEHHBIX METAJIOB, MPUCYTCTBYIOLIUE B
BOJHBIX PacTBOpax HEOPTAHMUECKUX BEIIECTB;

MPUMEHSITh OCHOBHBIC OTEPAIlX MBICTUTEIIBHON NEATeILHOCTH — aHAJIN3
U CHHTE3, CpaBHEHHE, OOOOIICHHE, CHUCTEMAaTU3aINi0, BBISIBICHUE
NPUYUHHO-CJICICTBEHHBIX CBA3€H — JJIs W3Y4YEHHUs CBOWCTB BEIIECTB U
XUMUYCCKUX PEaKIUl, €CTeCTBCHHO-HAyYHBIC METOAbl TO3HAHUSI —
HaOJIO/ICHUE, W3MEPCHHUE, MOJCIUPOBAHUE, IKCHEPUMEHT (peajabHbId H
MBICTICHHBIN).



TEMATHUYECKOE IINTAHUPOBAHHUE

7 KJIACC
KoauuecTBO yacos
DekTpoHHbIe (HM(pPOBbIE)
Nen/m | HammeHoBaHMe pa3/iesioB U TeM MPOrpaMMbI Kourpoabusie | IlpakTuyeckue
Bcero o0pa3oBaTejibHbIE PeCypChl
padoThl padoTbl
1 Tema 1. XvMust B LIEHTpE €CTECTBO3HAHUS 12 0 2
2 Tema 2. MaremaTHueCcKie pacueThl B XUMHH 9 1 1
3 Tema 3. SIBaeHUS, TPOUCXOISAIINE C BEIISCTBAMHU 10 1 1
4 Tema 4. Pacckasbl 10 XUMUHK 3 0 0

INIOYPOYHOE IINTAHUPOBAHMUE
7 KIIACC




KoaunuecTBo yacoB

Ne DJIeKTpOHHbIe Hu(ppoBbIe
Tema ypoka Bcer | Kontpouabnbie | IIpakTHyeckue HMara
n/n o0pa3oBaTe/bHbIE pecypchl
0 padoThI padoTsbI
BeopmeIi nHCTpyKT2X 10 Th. /data/files/u1484940952. pptx
1) XHUMHS KaK 4aCTh 1
ecrecTtBo3HaHus. [Ipenmer
XUMUH.
2(2) HaGuroieHue u 9KCepUMEHT 1

[TpakTuueckas pabora Ne 1
«[IpaBuna TexHuKN
0e30macHOCTH IpH padboTe B
KaOWHEeTe XUMHHU. 3HAKOMCTBO
3(3) ¢ 1a6OpPaTOPHBIM 1 1
000pyZI0BaHUEM YCTPONUCTBO,
Ha3HA4YCHUEC, IMTPUCMbI
oOpatenus». HCTpyKTax 1o
Tb.

[TpakTyeckas padora Ne 2
«Habnronenue 3a ropsmieit

4(4) CcBeUOil. YCTpolicTBO U paboTa 1 1
CcupTOBKMW». THCTpyKTaX 110
Thb.
5(5) MogenupoBaHue 1
http://files.school-
O Nel collection.edu.ru/dlrstore/bb147933-aae7
X UMIECKIe SHAKH 1 «M3rotoBnenue 11db-abbd-0800200c9a66/ch08_05_01.jpg
6(6) 1 MoJieneit MoJIeKy
popmyret BELICCTS 13 http://files.school-
IJIACTHIHHAY . collection.edu.ru/dlIrstore/bb147938-aae7

11db-abbd-0800200c9a66/ch08_05_06.swf



https://xn--j1ahfl.xn--p1ai/data/files/u1484940952.pptx
https://xn--j1ahfl.xn--p1ai/data/files/u1484940952.pptx
https://xn--j1ahfl.xn--p1ai/data/files/u1484940952.pptx
https://xn--j1ahfl.xn--p1ai/data/files/u1484940952.pptx
https://xn--j1ahfl.xn--p1ai/data/files/u1484940952.pptx
http://files.school-collection.edu.ru/dlrstore/bb147933-aae7%2011db-abbd-0800200c9a66/ch08_05_01.jpg
http://files.school-collection.edu.ru/dlrstore/bb147933-aae7%2011db-abbd-0800200c9a66/ch08_05_01.jpg
http://files.school-collection.edu.ru/dlrstore/bb147933-aae7%2011db-abbd-0800200c9a66/ch08_05_01.jpg
http://files.school-collection.edu.ru/dlrstore/bb147938-aae7%2011db-abbd-0800200c9a66/ch08_05_06.swf
http://files.school-collection.edu.ru/dlrstore/bb147938-aae7%2011db-abbd-0800200c9a66/ch08_05_06.swf
http://files.school-collection.edu.ru/dlrstore/bb147938-aae7%2011db-abbd-0800200c9a66/ch08_05_06.swf

O Ne2 http://files.school-
7(7) Xumust 1 pusuka. Huddysust collection.edu.ru/dlrstore/bb145207-aae?
caxapa B BOJIC. 11db-abbd-0800200c9a66/ch08_01_08.swf
8(8) ArperaTHble COCTOSTHUSA
BEIIECTB.
9(9) Xumus u reorpadus.
10(10) | Xumus u 6uonorus
JO Ne3
OOHapy>xeHue
11(11) KauecTBeHHBIE PEaKIIU B Kpaxmana B https://resh.edu.ru/
XHMUH. MPOAYKTaxX https://www.yaklass.ru/
IMUTAHMUS,
s10JI0KaX.
O0600111EHIE U
12(12) cucTeMaTu3alus 3HaHuH 110
TeMe «XUMHS B IICHTPE
€CTECTBO3HAHUSAY.
http://files.school-
collection.edu.ru/dIrstore/0ab6325f-4185
11db-b0de-0800200c9a66/ch08_14_03.swf
13(1) OTHOCUTENBHEBIE AaTOMHAS U
MOJICKYJISIPHAS MacChI. http:/files.school-
collection.edu.ru/dIrstore/617fb4b1-8cff
11db-b606-0800200c9a66/ch08_27_02.swf
MaccoBast 10711 XUMHYECKHUX
14(2) | >meMeHTOB B CI0KHOM
BEIIECTBE.
https://resh.edu.ru/
1
5@) "INCTEIC BEMICCTBA M CMCCH. https://www.yaklass.ru/
16(4) | O6bEéMHast 701 Ta3a B CMECH. http://files.school-

collection.edu.ru/dlrstore/bb14520c-aae7



http://files.school-collection.edu.ru/dlrstore/bb145207-aae7%2011db-abbd-0800200c9a66/ch08_01_08.swf
http://files.school-collection.edu.ru/dlrstore/bb145207-aae7%2011db-abbd-0800200c9a66/ch08_01_08.swf
http://files.school-collection.edu.ru/dlrstore/bb145207-aae7%2011db-abbd-0800200c9a66/ch08_01_08.swf
https://resh.edu.ru/
https://www.yaklass.ru/
http://files.school-collection.edu.ru/dlrstore/0ab6325f-4185%2011db-b0de-0800200c9a66/ch08_14_03.swf
http://files.school-collection.edu.ru/dlrstore/0ab6325f-4185%2011db-b0de-0800200c9a66/ch08_14_03.swf
http://files.school-collection.edu.ru/dlrstore/0ab6325f-4185%2011db-b0de-0800200c9a66/ch08_14_03.swf
http://files.school-collection.edu.ru/dlrstore/617fb4b1-8cff%2011db-b606-0800200c9a66/ch08_27_02.swf
http://files.school-collection.edu.ru/dlrstore/617fb4b1-8cff%2011db-b606-0800200c9a66/ch08_27_02.swf
http://files.school-collection.edu.ru/dlrstore/617fb4b1-8cff%2011db-b606-0800200c9a66/ch08_27_02.swf
https://resh.edu.ru/
https://www.yaklass.ru/
http://files.school-collection.edu.ru/dlrstore/bb14520c-aae7%2011db-abbd-0800200c9a66/ch08_01_13.swf
http://files.school-collection.edu.ru/dlrstore/bb14520c-aae7%2011db-abbd-0800200c9a66/ch08_01_13.swf

11db-abbd-0800200c9a66/ch08_01_13.swf

MaccoBas 1011 BelllecTBa B

17(5)

pacTBope.

[TpakTyeckas padora Ne 3
18(6) «HpI/IFOTuOBJICHI/Ie pflCTBOpva c 1

3aJJaHHOM MacCOBOM JI0JICH

pPacTBOPEHHOI'O BEILIECTBA»

https://resh.edu.ru/

19(7) | Maccosas nonst IpuMecei. https://www.yaklass.ru/

Pemenne 3anau u ynpaxHeHUN
20(8) | mo Teme «MaTtemaTuka B

XUMUU»
21(9) Kontponbnas padorta Nel no

TeMe «MaremaTHKa B XMMHUI
22(1) Pasnenenne cmecei.

https://resh.edu.ru/
23(2) DOUILTPOBAHUE. https://www.yaklass.ru/
JO Ne 4
Ancopbuus
24(3 AKTHUBHPOBAHHBIM
®) Ancopbs. yIJIEM KpacCsIIUX
BEIIIECTB MENCH
KOJIBL.

JucTumsims, https://resh.edu.ru/
25(4) | kpucTanmmMzamus, https://www.yaklass.ru/

BbIITApHBAHHE.

[Teperonka nedru.
26(5) | HedrenpomyKTsl.

DpakMOHHAs IEPETOHKA



https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/
https://resh.edu.ru/
https://www.yaklass.ru/

KHUJKOI'0 BO3ayXa.

[TpakTuueckast pabora Ne 4

27(6) - 1
((OLII/ICTKa IMOBAPCHHOU COJIN)).
https://resh.edu.ru/

28(7) KHMHHCCKHE PEaKIiH. https://www.yaklass.ru/
http://files.school-
collection.edu.ru/dlrstore/bb145208-aae7
11db-abbd-0800200c9a66/ch08_01_09.swf

AO Ne 5 http://files.school-
[Ipu3zHakm XUMHUYECKUX PactBopeHue B D-/FLIIES.
29(8) . 5 collection.edu.ru/dlrstore/617f8dca-8cff 11db-
PCAKIITH. BOALE TADJICTKH b606-0800200c9a66/ch08_26_02.swf
acriupuna YIICA. htto://fil hool- i
p://files.schoo
collection.edu.ru/dIrstore/617f8dc9-8cff
11db-b606-0800200c9a66/ch08_26_01.swf
O06001IeHEe U
cucTeMaTu3alus 3HaHuH 110
30(9) | Teme «SIBneHus,
nmpoucxondmue ¢
BCIILICCTBaAMMN)).
Kontponbnas pabora Ne2 mo
31(10) TeMe «SIBneHus,
IIPOUCXOIIINE C BELIECTBA
MMN»
Brinaronuecs pycckue yueHble-
32(1) XUMHUKH. >KI/13HI> N OCATCIBbHOCTD
M. B. JlomoHocoBa, JI. W.
MenneneeBa, A. M. bytiepoga.
33 (2) MHOFOO6pa3I/Ie XUMHNYECKUX
BEIIICCTB.
34(3) MHOFOO6pa3I/Ie XUMHNYECKUX

peaxiuu.
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https://www.yaklass.ru/
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http://files.school-collection.edu.ru/dlrstore/617f8dca-8cff%2011db-b606-0800200c9a66/ch08_26_02.swf
http://files.school-collection.edu.ru/dlrstore/617f8dca-8cff%2011db-b606-0800200c9a66/ch08_26_02.swf
http://files.school-collection.edu.ru/dlrstore/617f8dca-8cff%2011db-b606-0800200c9a66/ch08_26_02.swf
http://files.school-collection.edu.ru/dlrstore/617f8dc9-8cff%2011db-b606-0800200c9a66/ch08_26_01.swf
http://files.school-collection.edu.ru/dlrstore/617f8dc9-8cff%2011db-b606-0800200c9a66/ch08_26_01.swf
http://files.school-collection.edu.ru/dlrstore/617f8dc9-8cff%2011db-b606-0800200c9a66/ch08_26_01.swf

YUYEBHO-METO/IMYECKOE OBECIIEUEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OcHoBHas JuTEpaTypa:

1. Yyebnux «Xumus. Bomubiii kypc. 7 kimace» O. C. T'abpuensu, U. T.
Octpoymog, A. K. AxinebunuH. - Mocksa: [Ipocsemienue, 2025.

2. Xumus: Metoanueckoe mocodue K MpOINEAeBTHUECKOMY KypCy «XHUMHSL.
Bronnsiit kypc. 7 kmace». ['abpuensa O.C., lunapesa I'.A. - M.: JIpoda,
2010 r. (mporpamma, TeMaTHYECKOE TUTAHUPOBAHKUE, PEKOMEHIAITHIH).
JlonmoHuTebHAA JIUTEpaTypa:

1. Anux6epona JI. YO., Pykk H. C. [lone3nas xumus. 3aayd ¥ UCTOPUU. —
M.: dpoda, 2005.

2. Ulrpemmnep I'. U., [Tuuyruna I'. A. {ugaktudeckue Urphl NMpu 00ydeHUU
xumuu. — M.: JIpoda, 2004.

Hudposbie o0pa3oBaTe/ibHbIE pecypchbl H pecypchl HHTEPHET:

1. http://him.1september.ru/ T'azera "Xumus" u cait s yunrens "5 uny Ha

YPOK XUMHUHU"

2. http://window.edu.ru/ Emunoe oxuHo Joctyn K o0Opa3oBaTelbHBIM
pecypcam

3. http://festival.lseptember.ru/ decTuBaib [Iearorn4ecKux uaen
«OTKpPBITBIN YPOK»



http://him.1september.ru/
http://window.edu.ru/
http://festival.1september.ru/



