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HOACHUTEJBHASA 3AIIMCKA

[IporpaMma 1O XUMHM Ha YypPOBHE OCHOBHOTO 0O0IIEro oOpa3oBaHUs
COCTaBJIICHA Ha OCHOBE TpeOOBAHMI K pe3yJbTaTaM OCBOECHHUS OCHOBHOMU
00pa3oBaTeILHON MPOTPaMMbl OCHOBHOTO OOIIIETO 00pa3oBaHMs, MPEICTaBICHHBIX
B ®I'OC OO0, a Takxe Ha ocHOBe (enepanbHOM pabodeil mporpaMmbl
BOCIIUTAHUS U C YYETOM KOHIICTIUMU MPENOJaBaHusl Y4eOHOTO MpeIMeTa « XUMHUS
B 00pa3oBarenbHbIX opranuzanusx Poccuiickoii denepanuu.

[Iporpamma mo xumuu AAE€T MPEACTABICHHE O IENsIX, OOIlel CcTpaTeruu
oOyuyeHHs, BOCHUTAHHUS U PaA3BUTUA OOYYaIOIIUXCA CPEACTBAMU Y4e€OHOTO
npeaMera, YCTaHaBJIMBAET 00s13aTeNIbHOE MpeaIMETHOE coJiepKaHue,
MpeaycMaTpPUBAET paclpeeiieHue €ro Mo KiaccaM W CTPYKTYpUPOBaHHE 110
pazienaM U TEeMaM MPOrpaMMbl MO XUMHUHU, OMNPEAENACT KOJUYECTBEHHBIE H
KaueCTBEHHbIC XapaKTEePUCTUKHU COJIepKaHMUs, PEKOMEHAYEMYIO
MOCJIEAOBATEIbHOCTh HM3YYEHHS] XHMHUU C YY4E€TOM  MEXIPEAMETHBIX U
BHYTPUIIPEIMETHBIX  CBS3€H, JIOTUKM y4eOHOro mpoliecca, BO3PACTHBIX
OCOOCHHOCTEM OOydYarolmuxcs, ONpeAessieT BO3MOXKHOCTH TMpeaMera s
peanu3anuu TpeOOBaHMM K pe3yjbTaTaM OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM
MporpaMMbl Ha YPOBHE OCHOBHOTO OOIIEr0 0Opa3oBaHUs, a TaKKe TPEOOBaHUH K
pe3yibTataMm 00y4YeHUs] XUMUU Ha YPOBHE 1I€JIed U3yUYeHUs MPeAMETa U OCHOBHBIX
BHUJIOB Y4E€OHO-IO3HABATEIbHOW JEATENbHOCTU OOYyYalollerocs IO OCBOCHUIO
y4eOHOTr0 CO/IepKaHuUsl.

3HaHUWE XUMHUHU CIY>XUT OCHOBOM Juisi (OPMHUpPOBAHHMS MHPOBO33PEHUS
oOyyarolerocsi, ero MpeACTaBICHUN O MaTEpPUAIbLHOM EIUHCTBE MHUpPA, BAXKHYIO
poJib UTrparoT (GOpPMHUPYEMbIE XUMHUEHU MPEACTABICHUS O B3aUMOIIPEBPAICHUSIIX
SHEPruu W 00 SBOJIIOIMU BEILIECTB B MPUPOJAE, O MYTSIX PEIHICHUs TII00aTbHBIX
npo0JjieM yCTOMYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CBHIPHEBOM, IHEPreTUYECKOM,
MUIIEBOM U SKOJIOTHYECKOU 0€30MacHOCTH, IPOOJIEM 31PaBOOXPAHEHUS.

N3ydenne xumuu:

CIOCOOCTBYET  pealu3allid  BO3MOXXHOCTEH  JJif  CaMOpa3BUTUS U
(dhopMupoBaHUs KyJIbTYpPbI JUYHOCTH, €€ 001Iel U (QyHKIIMOHATBLHON I'PaMOTHOCTH;

BHOCHUT BKJaJ B (OPMUPOBAHUE MBIIUICHUS U TBOPUYECKUX CIOCOOHOCTEM
oOy4arommxcsi, HaBBIKOB HMX CaMOCTOSATEIbHOW y4eOHOW JesSTeIbHOCTH,
AKCIEPUMEHTANIbHBIX M HCCJIEI0BATEIbCKUX YMEHHM, HEOOXOJMMBIX KakK B
MOBCEIHEBHOM KU3HH, TaK U B MPO(HECCUOHATBHOMN e TEIbHOCTH;

3HAKOMHUT CO CHEUU(PUKON HAYYHOTO MBINUICHUS, 3aKJIaJbIBAET OCHOBBI
LETTOCTHOTO B3IJIsia HA €IMHCTBO MPUPOIBI U YEIIOBEKA, SABJISIETCS OTBETCTBEHHBIM
ATaroM B pOPMHUPOBAHUU €CTECTBEHHO-HAYYHOU TPaMOTHOCTH 00YYaIOIINXCS;

crocoOCTBYeT (OPMUPOBAHUIO IIEHHOCTHOI'O OTHOIIEHUS K €CTECTBEHHO-
Hay4YHBIM 3HAHUSIM, K MPUPOJE, K YEIOBEKY, BHOCUT CBOU BKJIAJl B 9KOJIOTHYECKOE
oOpa3zoBaHuEe 00yUYaArOIIUXCSI.



JlanHble HampaBlIeHUs] B OOyYEHUHM XUMHUHM OOECIICUMBAIOTCS CIEHU(PUKOM
COJepKaHMsl  y4yeOHOTO  MpeAMeTa, KOTOPBbIM  SIBISIETCS — IEarorMuecKu
aJanTUPOBAHHBIM OTPAXXEHHEM 0a30BOM HAyKU XMMUU HA ONMPEIENEHHOM dTarne eé
pa3BUTHSL.

Kypc xuMun Ha ypoBHE OCHOBHOTO 00111€eT0 00pa30BaHUsI OPUEHTHUPOBAH Ha
OCBOEHHE OOYYaIOIIUMUCS CUCTEMbI IMEPBOHAYAIIBHBIX MOHSITUNW XUMHHU, OCHOB
HEOPTraHMYECKOM XHUMHH ¢ HEKOTOPBIX OTJCIbHBIX 3HAYUMBIX TMOHSTHM
OpPraHUYECKON XUMUU.

CtpykTypa coaepkaHus MPOrpamMMbl MO XUMUU C(POPMHUPOBaAHA HA OCHOBE
CHUCTEMHOr0 mnojaxoaa K €€ uzydeHuro. CoaepkaHUE CKIAAbIBACTCS U3 CUCTEMBI
MOHATUM O XUMHUUYECKOM JIEMEHTE U BEIIECTBE U CUCTEMbI MOHITUN O XUMUYECKOU
peakiuu. O0e ATH CHUCTEMBl CTPYKTYPHO OPraHU30BaHbl MO MPUHIUILY
MOCJIEIOBATEIBRHOTO PA3BUTHS 3HAHUM HA OCHOBE TEOPETHUYECKUX MPEACTABICHUM
Pa3HOTO YPOBHS:

— aTOMHO-MOJIEKYJIIPHOTO YUYE€HUS KaK OCHOBBI BCET0 €CTECTBO3HAHUS;

— Ilepuoanyeckoro 3akona J[. 1. MeHaeneeBa Kak OCHOBHOT'O 3aKOHA XUMUH;

— Y4EHHS O CTPOCHHUH aTOMa U XUMUYECKON CBSI3H.

TeopeTnueckne 3HAHUS PACCMATPUBAKOTCS HA OCHOBE SMIIUPUYECKH
MOJIYYECHHBIX U OCMBICIICHHBIX ()aKTOB, Pa3BUBAIOTCS MOCIEAOBATEIBLHO OT OJTHOTO
YPOBHSL K JPYrOMY, BBINOJHSAS (QPYHKIMH OOBACHEHUS U MPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHUSI U BO3MOXKHOCTEU MPAKTUYECKOrO0 MPUMEHEHHUSI U MOTy4YeHUSs
M3y4yaeMbIX BEIIECTB.

OcBoeHME MpPOrpaMMbl MO XUMUHU  CIOCOOCTBYET  (POPMHUPOBAHUIO
MPEJICTABICHHUS O XMMHAYECKOW COCTABIAIOIIECH HAYyYHON KapTUHBI MHUpPA B JIOTHKE
e€ CHUCTeMHOW NpPUPOJbI, IIEHHOCTHOTO OTHOIIEHUS K HAy4YHOMY 3HAaHHUIO U
MEeTOJaM MO3HaHWs B Hayke. M3yueHue XUMUU OPOUCXOAUT C MPUBJICUCHUEM
3HAHUW U3 paHee U3YUYCHHBIX YUYEOHBIX MpeaMeToB: «OKpyKaloUmid MUpy,
«buonorus. 5—7 knacce».

[Ipy wu3yyeHUM XUMHUHM TPOUCXOAUT (QOPMHUPOBAHUE 3HAHUN OCHOB
XUMUYECKON HAyKH Kak O0JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOU
JEATENIbHOCTU YEJIOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KYJBTYPHI.
3agaya y4eOHOro mnpeaMera COCTOUT B (DOPMUPOBAHUM CUCTEMBl XHUMHUYECKHX
3HAHUM — Ba)KHEUIIUX (PaKTOB, MOHATHUM, 3aKOHOB M TEOPETHUYECKHUX TOJI0KEHUM,
JIOCTYMHBIX O00O0OIIEHUI MHPOBO33PEHUECKOTO XapakTepa, s3blka HayKd, B
NpUOOIIEHUM K HAyYHBIM METOJaM TMO3HAHUS MPU U3YYEHUU BEIIECTB U
XUMUYECKUX peaKkiuil, B (GOPMUPOBAHUU U PA3BUTHHU MO3HABATEIbHBIX YMEHUU U
UX TNPUMEHEHUH B Y4YeOHO-MO3HABATEIbHON H y4eOHO-HCCIEeI0BaTENbCKON
JIEATeNIbHOCTH, OCBOEHUU TMpaBUil 0€30MacCHOr0 OOpallleHHs C BEIIECTBAMHU B
MOBCEIHEBHOM KU3HMU.



[Ipu u3yyeHUn XMMHHM HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUsl BaXHOE
3HaYeHUE MPUOOpENr TaKue 1eu, Kak:

— (QopMHpOBaHUE HHTEIUICKTYyaIbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caMOOOpa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSATEIBHOMY MPUHSITHIO PEUICHU,
CIIOCOOHOM aIanTUPOBATHCS K OBICTPO MEHSIOMIMMCS YCIOBUSAM >KU3HU,

—  HampaBJICHHOCTh OOY4Y€HHMs] HA  CHUCTEMAaTHYECKOe MPUOOIIEHUE
oOyyYarommxcsi K CaMOCTOATENIbHOM MO3HABATEIbHON JESTEIbHOCTH, HAYYHBIM
METOJaM TO3HaHUs, (POPMHUPYIOIIMM MOTHUBAIMIO M PA3BUTHE CIIOCOOHOCTEH K
XUMUH;

— obecrieueHue yCIOBUM, CIIOCOOCTBYIOIMMUX MPUOOPETECHUIO O0YUYAIOIITUMHUCS
OMbITa Pa3HOOOPA3HOU [EATENbHOCTH, MO3HAHUS M CAMOMO3HAHMUS, KIIOUYEBBIX
HaBBIKOB (KJIFOYEBBIX KOMIIETEHIMI), MMEIOUIMX YHUBEPCAIbHOE 3HAYCHUE IS
Pa3JIMUHBIX BUJIOB JEATEIbHOCTH;

— (¢opmupoBanue oOmEeld Q(YyHKIUOHAIBHOM U  €CTECTBEHHO-HAYYHOMU
IPAMOTHOCTH, B TOM 4YHCIE€ YMEHUU OOBSICHATH U OLEHUBATHh SIBJICHUS
OKPY’KalOILIEro MUpa, UCHOJIb3ys 3HAHUS M OMbBIT, MOJYyYEHHBbIE MPU H3YYECHUU
XUMUH, TPUMEHSITh HUX MPU PEUIEHUU MpoOJeM B TOBCEAHEBHOW KU3HU U
TPYAOBOU JIESITEIBHOCTH;

— (opMupoBanre y o0OydYaromUXCd T'yYMaHHUCTUYECKHX OTHOIICHUH,
MOHMMAHUSl 1[IEHHOCTHM XUMHUYECKUX 3HAHUU [1Ji1 BBIPAOOTKH SKOJOTHYECKHU
1e71ecO00pa3HOTO TOBENEHUSI B OBITY W TPYJIOBOWM JEATENBHOCTH B IEJSIX
COXPAaHEHHS CBOETO 3J0POBbS U OKPYKAIOIIEH MPUPOJHON CPEJIBL;

— pa3BUTHE MOTHBALUM K OOYyYEHHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIO U
CaMOBOCIIMTAaHUIO HA OCHOBE YCBOEHHUS OOIIEUETOBEYECKUX IEHHOCTEH,
TOTOBHOCTH K OCO3HAHHOMY BBIOOpY HpO(MIisi U HAMpPaBICHHOCTU AAJIbHEHIIIErO
00y4YeHMS.

OO0miee yuciao 4acoB, OTBEAEHHBIX ISl M3YUYEHHUS XUMHUM JaHHOTO Kypca
coctapiseT 34 yaca (1 gac B HeeImIO).

Conep:xanue

HepBOHa‘la.HLHLIe XUMHYCCKHUC TIOHATUHA

[Ipenmer xummu. Tena u eewecmea. (OcHOBHble MemMOObl NOZHAHUSA:
HabooeHue, uzmeperue, sxcnepumenm. OUNUECKUE W XUMUUYECKHUE SBICHUS.
Yucteie BemectBa 1 cMecu. CrmocoObl pazneneHuss cmecel. AtoMm. Moiekyia.
XUMHUYECKHN HJIEMEHT. 3HAKM XUMHUYECKHX 3JIEMEHTOB. [IpocThie W ClOXHBIE
BellleCTBa. BajleHTHOCTh. 3axox nocmosincmea cocmasa eeujecmed. XUMHUIECKUE
dbopmynbl. Uanekcel. OTHOCUTENbHAS aTOMHAs U MOJIEKYJIsipHasi Macchl. MaccoBast
011 XUMHAYECKOTO 3JIEMEHTA B COCIMHEHUU. 3aKOH COXPAHEHMSI MAacChl BEIIECTB.
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Xumuyeckue ypaBHeHus. KoadduimeHntsl. YCiaoBusS U NpPU3HAKK TPOTEKAHUS
XUMHYECKUX peakiui. Mop — eqnHNIAa KOJIMYECTBA BelecTBa. MosipHas Macca.
Kucaopoa. Boaopox

Kucnopon — xumuueckuil 37eMEHT U mpocToe BemecTBo. Ozon. Cocmas
6030yxa. Duznueckue M XUMUYECKUE CcBoicTBa kuciopojna. Ilomydenue wu
MpUMEHEHHE KHCopoja. Tennosoi aghgexm xumuueckux peaxyut. Ilonsmue o6
9K30- U IHOOmMepMmudeckux peakyusix. Bonopoa — XUMUYECKHUI 3JIEMEHT U TPOCTOE
BemecTBo. PU3NYECKue U XUMHYECKHE CBOMCTBA Bojtopoaa. [lomyuenune Bogopona
B nabopatopun. [lonyuenue 6odopoda 6 npomviuiiennocmu. Ilpumenenue
6000poda. 3akoH ABoraapo. MomisipHblii 00beM ra3oB. KauecTBeHHBIE peaklMU Ha
ra3zoo00pasHblie BeniecTBa (Kuciopo, Boaopoa). O0beMHbIe OTHOIIICHHS Ta30B MPHU
XUMHYECKUX PEaKITUIX.

Boaa. PacTBopsl

Booa 6 npupooe. Kpyeosopom 600wl 6 npupode. Puzuueckue u xumuieckue
ceoticmea 600bl. PacTBopbl. Pacmeopumocms eewjecms 6 6oode. KoHIleHTpaIus
pacTBOpoB. MaccoBasi 10J11 paCTBOPEHHOI'O BEIIECTBA B PaCTBOPE.

OcHOBHBI€ KJIACCHI HEOPraHUYECKHUX COeTUHEeHHUIt

Oxcuasbl. Knaccudukanus. Homenknatypa. Qusuueckue c80oucmea okcuoos.
XHUMHUYECKHE CBOWCTBA OKCUNIOB. [lonyuenue u npumenenue oxcuoos. OCHOBaHHUS.
Knaccudpuxanus. Homenknarypa. Quszuyeckue ceoticmea ocnosanuil. llonyuenue
ocHoganul. XWUMHYECKHE CBOMCTBA OCHOBaHMU. Peakuus HeUTpanu3alnuu.
Kucnorel. Knaccudpukanusa. Homenknatypa. @usuueckue ceoucmea KUCIOMm.
Ionyuenue u npumenenue xuciom. XUMUYECKUE CBOMCTBA KUCIOT. NHIUKATOPBL.
N3meHenne okpacku MHAUKATOPOB B paznuuHbix cpenax. Conu. Kinaccudukanus.
Howmenknarypa. @Qusuueckue ceoucmea coneu. llonyuenue u npumenenue coell.
XUMHUYECKHE CBOMCTBAa Ccojiel. ['eHeThueckass CBA3b MEXAY Kiaccamu
HEOPraHWYECKUX COeNUHEHUN. [Ipobnema b6e3onacno2o ucnonb308anus 6eujecmes u
XUMUYECKUX peaxkyuul 6 MNOBCeOHesHOU dcu3Hu. TokcuuHvle, e2oprouue u
83pbleoonacHvle gewyecmea. bvimosas xumuueckas 2pamomHoCcme.

Ctpoenne aroma. Ilepuoauyveckuii 3aKOH U MEPHOAMYECKAS CHCTEMA

xumMu4deckux djemenToB /.. MenaeieeBa

Ctpoenue aroma: sipo, dHepreTuueckuit ypoBeHb. Cocmasg siopa amoma:
npomonvl, Heumpouvl. Hzomonwvi. llepuonmueckuit 3axkon J[.M. Mennaeneea.
[Tepuonuueckas cucrema xuMudeckux demMeHToB /.M. MenaeneeBa. @usnueckui
CMBICJI @TOMHOTO (ITOPSAKOBOr0) HOMEPA XUMUYECKOT0 3JIEMEHTA, HOMEpa IPYIIIbI
Y Mepuoja MepUuoInIecKor cucremol. CTpOCHUE SJHEPTETUUECKUX YPOBHEN aTOMOB
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nepBbiX 20 XUMUYECKUX AJIEMEHTOB nepuoandeckou cucremsl .M. Menaeneena.

3aKOHOMEpPHOCTH M3MEHEHUS CBOWCTB aTOMOB XHUMHUYECKUX JJIEMEHTOB U HX

COEMHEHUN Ha OCHOBE MOJIOXKEHUS B nepuoanueckon cucreme [I.1. Menneneera

U cTpoeHus aroma. 3HaueHue [lepuoguueckoro 3akona J[.11. Menzaeneena.
Ctpoenne BeniecTB. XUMH4YECKasi CBA3b

AnekmpoompuyamenbHOCMb amomoe XUMUYECKUX 2JIEMEHMO8.
KoBanmenTHas xumudeckas CBs3b: HEMoOJsipHAs W moyisipHas. [lowamue o
B8000POOHOUL CBA3U U ee GIUAHUU HA pu3uiecKue C8oUCMBA eujecme Ha npumepe
600b1. VlonHas cBs3b. MeTammuueckast CBSI3b. Tunvl KpUCMALIUYECKUX PeulemoK
(amomHas, MONEKYIAPHAs, UOHHASA, MEeMAalIIuieckas). 3asucumocms Guauieckux
C8OLICME eujecmas om muna KPpUCMaiiuieckol peulemxu.

Tunbl PaACUY€THBIX 3aaa4:

1. Berancienne mMaccoBOM 10JM XMMHYECKOTO 3JIEMEHTa Mo (opmyiie
COCIMHEHUS.

Yemanosnenue npocmetiweti opmynvl ewgecmea no MaccogolM  OO0JAM
XUMUYECKUX 2TIeMeHMOo8.

2. Bpraucienuss mo XUMHYECKMM ypaBHEHHSM KOJHMYECTBa, OOBEMa,
Macchbl BeIIeCTBa IO KOJUYECTBY, 00bEMY, MAcCE€ pPEareHTOB WJIM MNPOTYyKTOB
peakiuu.

3. Pacuet maccoBoii 10JIM1 paCTBOPEHHOTO BEIIIECTBA B paCTBOPE.

IIpumepHbIe TEMBI IPAKTHYECKUX PadoT:

1. JlaGopatopHoe o0opynoBaHUE U NpUeMbl oOpalieHus: ¢ Hum. [IpaBuna
0e30macHoi paboThl B XUMUYECKOU JTa00paTOPHUHU.

2. OuncTtka 3arpsi3HEHHON OBAPEHHOM COJIH.

3. [Ipu3Haku NpOTEKaHUS XUMUYECKUX PEAKIIUU.

4. [TomyyeHne KUCIOPOaA U U3YUEHHUE €TO CBOMCTB.

3. [TomyuyeHne BOOOPOIa U U3YUEHHUE €0 CBOKCTB.

6. [IpuroToBiieHne pacTBOPOB C ONPEICICHHOWM MAcCOBOM J0Jeu

PacTBOPEHHOI'O BEIIECTBA.
7. Pemenue skcnepuMeHTaNBHBIX 3a7ad Mo TeMe «OCHOBHBIE KJIACChI
HEOPraHWYECKUX COCTMHECHUI.



Ils1anupyembie pe3yabTAaThl 0CBOCHUS YUeOHOI0 NMpeaMeTa «3aHMMaTeIbHast
XumMusa»

JIMHHOCTHBIE PE3VYJIBTATHBI

JInyHOCTHBIE PE3yJbTAaThl OCBOCHMSI MPOTPAaMMbl OCHOBHOI'O OOILEro
o0pa30oBaHUs JOCTHralTCs B X0/€ OOy4YeHHs XMMHUHM B €AUHCTBE Y4YEOHOW M
BOCHUTATEIIBHOMN JESATEIBHOCTH B COOTBETCTBUM C TPAJIUIIMOHHBIMU POCCHICKUMHU
COIIMOKYJIBTYPHBIMH M JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMHU, TMPUHSITHIMU B
oOlllecTBE MpaBWIaMU MU HOPMaMu TMOBEACHUS M CIOCOOCTBYIOT TIpolleccaM
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMAIU3ALUNA 00yYarOIIUXCS.

JInyHOCTHBIE ~ pe3yibTaThl  OTpaXXalOT  TOTOBHOCTh  OOyYaromuxcs
PYKOBOJACTBOBATbCSI CHCTEMOW MO3WTHUBHBIX IIEHHOCTHBIX OpUEHTAUUW U
pacIIMpEeHUE OIbITA IEITEILHOCTH HA €€ OCHOBE, B TOM UHCJIE B YACTH:

1) naTpHOTHYECKOT0 BOCIIMTAHMSL:

LIEHHOCTHOT'O OTHOLIEHUS K OTE€YECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
M HAy4YHOMY HACJIEAWI0, MOHUMAaHUS 3HAYCHHS XHMUYECKONM HAYKH B JKU3HU
COBPEMEHHOr0 OOIIEeCTBa, CIIOCOOHOCTH BIAJETh JOCTOBEPHOW HMHQpoOpmaluen o
MEPEIOBBIX JIOCTHXKEHUSIX M OTKPBITUSAX MHUPOBOM M OTEUYECTBEHHOM XUMMH,
3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPOICTBE MHUpa U OOIIECTBA;

2) rpaIaHCKOTr0 BOCIIUTAHMS

MPEJICTABJICHUSI O COLUUAIBHBIX HOPMAaX W MPaBWIAX MEXKIMYHOCTHBIX
OTHOILIEHUI B KOJJIEKTUBE, KOMMYHHKATUBHON KOMIIETEHTHOCTH B OOIIIECTBEHHO
MOJIE3HOM,  Yy4yeOHOUCCIEIOBATEIbCKOM, TBOPUYECKOM H  JAPYTrUX  BHAAX
JEATeNIbHOCTU, TOTOBHOCTH K Pa3HOOOpPA3HOM COBMECTHON JEATENbHOCTH MpH
BBITIOJTHEHUU Y4Y€OHBIX, TO3HABATEIbHBIX 3aJay, BBINOTHEHUU XUMHUYECKHUX
AKCIEPUMEHTOB, CO3JaHUU YUYEOHBIX IPOCKTOB, CTPEMJICHHS K B3aUMOIIOHUMAHUIO
M B3aUMOIIOMOIIM B TIpollecce ITOM y4eOHON MesITeNbHOCTH, TOTOBHOCTHU
OLICHUBAaTh CBOE TMIOBEACHHE W IIOCTYIIKM CBOMX TOBApHUILEH C MO3ULUHU
HPABCTBEHHBIX U MTPABOBBIX HOPM C YUETOM OCO3HAHUS TOCIEACTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOIO MO3HAHUS:

MHPOBO33PEHUYECKUE TPEJICTABICHUS O BELIECTBE M XUMHUUYECKOW PEaKIINH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTaBIAIOILINEC
OCHOBY i TIOHMMAaHUSI CYIIHOCTH HAYYHOW KapTUHBI MHUpA, MPEACTaBICHUS 00
OCHOBHBIX 3aKOHOMEPHOCTSIX PAa3BUTHUS TPHUPOJIBI, B3aUMOCBS3SX YEIOBEKA C
MPUPOTHOM CPENO, O POJIM XMMHUH B ITIO3HAHUU 3TUX 3aKOHOMEPHOCTEH;

MM03HABATEIbHBIE MOTHUBBI, HAIIPABIICHHBIE HA MOJIYYCHUE HOBBIX 3HAHUHU IO
XUMHH, HEOOXOAuUMBbIC JiI OOBSICHEHHS HAONI0IaeMBIX ITPOIIECCOB U SBJICHUM,
MO3HABaTEIbHON, MH(OPMALIMOHHOW M YUTATENIbCKON KYyJIbTYpPbI, B TOM YHCIIEC
HaBBIKOB CaMOCTOSITENIbHOW pabOThl € YyYEOHBIMM TEKCTaMH, CHPABOYHOU
JTUTEpPATypOu, JOCTYNHBIMH TEXHUYECKUMHU CPEACTBAMH HHQPOPMAIMOHHBIX
TEXHOJIOTHH;



UHTEpeC K OOYyYEHHIO M TO3HAHWIO, JTI0003HATEIbHOCTh, TOTOBHOCTH H
CIIOCOOHOCTh K CaMOOOpa30BaHMIO, TMPOEKTHOM U  HCCIENOBATEIbCKOU
JEATeNIbHOCTU, K OCO3HAHHOMY BBIOOPY HANPABICHHOCTU W YPOBHSI OOyUEHHS B
JTaabHEHNIIIEeM;

4) popMUpPOBaAHUSA KYJIbTYPbI 310POBbS:

OCO3HAHUE IIEHHOCTU W3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3I0POBBI0, YCTAHOBKHM Ha 3JI0POBBIM 00pa3 KU3HU, OCO3HAHUE TMOCIECACTBUU U
HEMPUATHE BPEIHBIX MPUBBIUEK (YHOTPEOICHUS aTKOr0Jisl, HAPKOTUKOB, KYpEHHUS]),
HEOOXOJIMMOCTH COOMIOJICHUS] MpaBuid O€30MaCHOCTH Tpu  OOpalleHUu ¢
XUMUYECKUMHU BEIIECTBAMU B OBITY U PEATbHOMN KU3HMU;

5) TPyA0BOr0 BOCIIUTAHMSA:

MHTEpEC K MPAKTUYECKOMY M3YUYEHUIO Mpodeccril u Tpyaa pa3iuyHOIo poja,
YBOKEHUE K TPYyILy U pe3yjbTaraMm TPYJIOBOM JEATEIbHOCTH, B TOM YHUCJIE Ha
OCHOBE NPUMEHEHHUS NPEAMETHBIX 3HAHUM MO XUMHH, OCO3HAHHBIN BBIOOP
WHJIMBUAYAJIBHOW TPAEKTOPUHU MPOJOKEHUS 00pa30BaHUsl ¢ YUETOM JTUYHOCTHBIX
MHTEPECOB U CIIOCOOHOCTH K XUMHH, OOIIECTBEHHBIX MHTEPECOB U MOTPEOHOCTEM,
yCIemHon npodeccuoHanbHON EeSITEIbHOCTH U Pa3BUTUSL HEOOXOAUMBIX YMEHUM,
TOTOBHOCTH aJallTUPOBATHCS B MPOo(PeCcCHOHANTBHOM Ccpeie;

6) 3K0JI0rM4eCKOro BOCIMTAHMS

AKOJIOTMYECKHU 11eJIeCO00pa3HOe OTHOIIEHUE K MPUPOJIe KaK HCTOUYHHUKY
U3HU Ha 3emiie, OCHOBE €€ CyIIeCTBOBaHUs, TIOHUMAHUE IIEHHOCTU 3I0POBOTO U
O0e3omacHoro oOpasza >KU3HHM, OTBETCTBEHHOE OTHOLIEHHE K COOCTBEHHOMY
(U3MYECKOMY U TMCUXHYECKOMY 370POBbIO, OCO3HAHHUE IEHHOCTU COOJIIOACHUS
npaBuil 0€30MacHOTO MOBEICHUS TPU paboTe C BEIIECTBAMHU, a TAKKE B CUTYaIIHSIX,
YIPOXKAIOIINX 3J0POBBIO U KU3HU JIIOJEH;

CIIOCOOHOCTH MPUMEHSATHh 3HAHMSI, MOJy4aeMble MPU U3YUYCHUH XUMHH, IJIS
pELICHUS 3a/1a4, CBSI3aHHBIX C OKPYJKAIOWIEH MPUPOIHON CPEIO, sl MOBBIICHUS
YPOBHSI  JKOJIOTMYECKOM  KYJIbTYphl, OCO3HAHUS IJIO0AJbHOTO  XapakTepa
AKOJIOTMYECKUX MPOOJIeM M MyTeW HMX pElIeHUs MOCPEACTBOM METOJOB XHUMHH,
AKOJIOTMYECKOTO MBIILJICHUS, YMEHUS PYKOBOJCTBOBATHCS UM B MO3HABATEIHHOM,
KOMMYHHKATUBHOW U COLMAIIBHOMN ITPAKTHUKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocrtaBe wMeTanmpeaMETHBIX pPE3yJbTATOB BBIACIAIOT 3HAYUMBIE IS
dbopMHpOBaHUS MHUPOBO33pPEHHS OOIICHAy4YHbIC TMOHATHS (3aKOH, TeOopHs,
MPUHIINI, TUIIOTE3a, GaKT, CUCTEMA, MPOLECC, IKCIEPUMEHT U JIPYToe.), KOTOpbIe
UCIIOJB3YIOTCA B €CTECTBEHHO-HAYUYHBIX YUEOHBIX MpPEAMETaXx U MO3BOJIAIOT Ha
OCHOBE 3HAHUW W3 ITUX MPeIMETOB (HOPMUPOBATH MPEJCTABICHUE O ILEJIOCTHOU
HAay4YHOU KapTUHE MUpA, U YHUBEpCAJbHbIE yueOHbIC AEHCTBUS (MIO3HABATENIbHBIC,
KOMMYHUKATUBHBIE, PETYJSITUBHBIEC), KOTOpbIE 00OecrneyuBarOT (HOPMUPOBAHUE



TOTOBHOCTH K CaMOCTOSITEIbHOMY IUIAHUPOBAHUIO U OCYIIECTBICHUIO y4eOHOMU
NESATENbHOCTH.

Ilo3HaBaTe/ibHBbIE YHUBEPCAJbHbIE YUeOHbIE eiicTBUSA

ba3oBble jornueckue aeiicTBus:

YMEHHSI HCMOJB30BaTh MNPUEMBI JIOTUUECKOTO MBIILIICHUSI MPU OCBOCHUU
3HAHUMU: PACKPBHIBATH CMBICT XUMUYECKUX MOHSATUN (BBIACIATH UX XapaKTepHbIC
MPU3HAKHU, yCTAaHABIMBATh B3aUMOCBSI3b C JPYTUMU MOHSTUSIMH), UCIOJIb30BATh
MOHATUS JIJIs1 OOBACHEHUS OT/IENbHBIX (PAKTOB U SIBIICHUI, BHIOUPATh OCHOBAHUS U
KpUTEpUH VISl KIAcCU(PUKAIIMU XUMUYECKUX BEIIECTB M XUMHYECKUX pPEaKIHil,
YCTaHABJIMBATh MNPUYUHHO-CIICICTBEHHBIE CBSI3M MEXIYy OOBEKTaMH HU3Yy4YCHUS,
CTPOUTH JIOTUUECKUE paCCYKIEHUS (MHIYKTUBHBIC, AEAYKTUBHbBIC, IO aHAJIOTHUH),
JienaTh BBIBOJIBI M 3aKJIIOUYEHUS;

YMEHHE TPUMEHSATH B TMpPOIEcce IMO3HAHUS TNOHATUA (NIpEAMETHhIE U
METanpeIMETHBIC ), CAMBOJIMYECKHUE (3HAKOBBIE) MOJIENIN, UCIIOJIb3YEMbIE B XUMUU,
peoOpa3oBbIBATh MIUPOKO MPUMEHSIEMbIE B XUMUU MOJICTbHbBIEC TIPEACTABICHUS —
XUMHYECKUH 3HaK (CHMBOJ JJE€MEHTAa), XUMH4YecKas (opmylna U ypaBHEHHUE
XUMUYECKON peakluy — MPU PElICHUH Y4yeOHO-TI03HABATEIbHBIX 337]a4, C YUETOM
ATUX MOJICTBHBIX MPEJCTABICHUIN BBISIBISATh U XapaKTEPHU30BaTh CYIICCTBEHHBIC
MPU3HAKU M3yYaeMbIX OOBEKTOB — XMMUUYECKUX BEIIECTB U XUMHUYECKUX PEAKIIHM,
BBIABJISITh  OOIME€  3aKOHOMEPHOCTH, MPUYUHHO-CIEJICTBEHHBIE CBSI3M U
MPOTUBOPEUHS B U3yUaeMbIX MPOIECCAX U SBJICHUSIX.

Ba3oBble ucciaenoBareabckue 1eMCTBUS:

YMEHHE HCIOJIb30BaTh MOCTABJICHHBIE BOMPOCHI B KAueCTBE HHCTPYMEHTA
MO3HAHUS, a TaKXKe B KAyeCTBE OCHOBBI MJii (POPMHUPOBAHUS THUIIOTE3bI IO
MIPOBEPKE MPABUIBHOCTU BBICKA3bIBAEMBIX CYXJCHUI;

MPUOOPETEHUE OMbITa [0 IUIAHUPOBAHUIO, OpPraHU3allMd U IPOBEACHUIO
YYEHUYECKUX OKCIEPUMEHTOB, YyMEHHE HaOIoJaTh 3a XOJ0M Ipoliecca,
CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3yibTar, (OopMyJIUpOBaTh 00O0OIIECHUS U
BBIBO/IbI 110 Pe3yibTaTaM MPOBEAEHHOTO OMbITAa, UCCIIEIOBAHUS, COCTABIATh OTUET
0 MpojienaHHoM pabdoTe.

Pabora ¢ unpopmaunmeii:

YyMEHHE BBIOMpATh, AHAIM3UPOBATH U HHTEPIPETUPOBATH HHGPOPMAIUIO
Pa3IMYHBIX BUJIOB U (POPM MPEACTABICHUS, MOTyYaeMyI0 U3 Pa3HbIX UCTOYHUKOB
(HaydHO-TIOMyJIsIpHAsl  JIUTEpaTypa XHUMHYECKOTO COJIEpkKAHUS, CIPABOYHbIC
nocobusi, pecypcbl MHTepHeTa), KPUTHUYECKH OIECHUBATh MPOTUBOPEUYUBYIO WU
HEJIOCTOBEPHYIO UH(POPMAIIHIO;

YMEHHE NPUMEHATH Pa3IudyHble METOAbl U 3alpOChl IPU MOUCKE U OoTOOpE
MHQOpMAIIMU W COOTBETCTBYIOIIUX JAHHBIX, HEOOXOJMMBIX JJIS BBIIIOTHEHUS
y4eOHBIX U MO3HABATENBHBIX 33/1a4 OMPEICIEHHOTO THUIA, IPUOOPETEHUE OMbITA B
o0JlacT  HMCHOJIb30BaHHUS MH(DPOPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJOTHUH,
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OBJIaJICHUE KYJbTYPO aKTUBHOT'O UCTIOJb30BAHUS PA3TUYHBIX IOUCKOBBIX CUCTEM,
CaMOCTOSITENILHO BBIOMPATH ONTUMANIbHYIO (OpMY MpeacTaBlIeHUs HHGOPMALUU U
WUTIOCTPUPOBATh pelIaeMble 3aJauydl HECIOXKHBIMM CXEMaMH, JuarpaMMami,
IpyruMu popMamu rpapuKu U UX KOMOUHALIUSIMU;

YMEHHE UCIOJb30BaTh W aHAIM3UPOBATH B IIpolecce Yy4eOHOU U
UCCIIEIOBATENbCKON AEATEIbHOCTH MH(POPMAIUIO O BIMSHUU MPOMBIILICHHOCTH,
CEJIbCKOI0 XO35MCTBA M TPAHCIOPTA HA COCTOSIHHE OKPYXAIOIIEH MPUPOTHOU
CpEaBbl.

KoMMyHuUKaTHBHBIE YHHUBeEpPCaJIbHbIE Y4eOHbIe 1elCTBHS:

YMEHHs 3aJlaBaTh BOINPOCH (B XoJie Juanora W (WIM) IUCKYCCHUHU) IO
CylIecTBY  0OCykJaemMoil  Tembl, (GOPMYJIHpPOBATH CBOU  MPEITIOXKECHUS
OTHOCHUTEJILHO BBITIOJIHEHUS TTPEAJIOKEHHON 3a/1a4H;

YMEHHSI  MPEACTABISATh  IOJYYEHHbIE  PE3yJbTaThl  IO3HABATEIbHOMN
JEATEIbHOCTY B YCTHBIX M TMHCHbMEHHBIX TEKCTaX; JeiaTh IPE3CHTAIUIO
PE3YyJbTATOB BBHIMIOJHEHUS XUMHUYECKOTO SKCIEPUMEHTa (J1abOpaTOPHOrO OIBITA,
1abopaTopHOI pabOTHI O UCCIIEIOBAHUIO CBOMCTB BEMIECTB, YU4€OHOTO MPOEKTA);

yMEHHsI y4eOHOro COTPYJHHUYECTBA CO CBEPCTHHMKAMH B COBMECTHOM
MO3HABATEIbHOM M MCCIEAOBATEIbCKOW  JESITEIBHOCTH  MPU  PEUICHUU
BO3HUKAIOIIUX MPOOJIeM HAa OCHOBE Yyu€Ta OOLIMX HHTEPECOB M COIJIACOBaHUS
no3unuit (00CyKaeHusl, OOMEH MHEHUSIMHU, «MO3TOBBIE HITYpPMbD», KOOPAUHAIUS
COBMECTHBIX JEHUCTBUM, OMNpENEICHHEe KPUTEPUEB MO OLEHKE KadyecTBa
BBITIOJIHEHHOM Pa0OThI U APYTHE).

PeryasiTuBHble yHUBepCcaJbHbIe YUeOHbIE 1eliCTBUS:

YMEHHE CaMOCTOSITEJIbHO OMNPEACNSITh LENu JEATeIbHOCTH, MIAaHUPOBATh,
OCYILIECTBIISITh, KOHTPOJIHUPOBATH U MPU HEOOXOJUMOCTU KOPPEKTHPOBATH CBOIO
JeATeNbHOCTh, BBIOUpATh Hanbosee 3PPEeKTUBHBIE CIIOCOOBI pEUICHUs YUYEOHBIX U
MO3HABATEIbHBIX 3a/1a4, CaMOCTOATEIIbHO COCTABJISATh WU KOPPEKTUPOBATH
MPEIOKEHHBIM aNTOPUTM JEWCTBUM NIPU BBINOJHEHUU 3aJlaHUM C YUYETOM
MOJIyYEHHS] HOBBIX 3HAaHUU 00 M3ydaeMbIX OOBEKTaX — BEIIECTBAX U PEaKIMIX,
OLICHUBATh COOTBETCTBUE MOJYYEHHOTO pe3yJibTaTa 3asBICHHOW 1€, YMEHUE
MCIIOJIb30BaTh U AHAIM3UPOBATh KOHTEKCTHI, MIPe/1jiaraéMble B YCIOBUHU 3aJaHUN.

HPEAMETHBIE PE3YJIbTATHI

B cocrtaBe mnpenMeTHBIX pE3yJbTaTOB IO OCBOEHUIO 00s3aT€IBHOTO
COJICpKaHMs, YCTAaHOBJIEHHOIO JaHHOW QeaepasbHON paboyelt mporpaMmoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYarONIMMUCS HAy4HbIE 3HAHUS, YMEHHUS U CIIOCOOBI
NeUCTBUM, chnernuuyueckue Il TpeaMeTHON obmactu  «XUMHS», BHUIBI
JEATENbHOCTH 1O  TMOJYYEHHI0 HOBOIO 3HaHMS, €ro HHTEpIpeTalny,
peoOpa30BaHUIO U TPUMEHEHUIO B PA3IMYHBIX YUEOHBIX U HOBBIX CUTYAIIUX.

K xoHiy o0ydenus B 8 kjacce npeMeTHbIC pe3ybTaThl HA 0A30BOM ypOBHE
JIOJKHBI OTPaXKkaTh CHOPMUPOBAHHOCTD Y 00YUAIOIINXCSI YMEHUM:
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PacKpbIBaTh CMBICI OCHOBHBIX XMMHYECKUX MOHSTUH: aTOM, MOJIEKYJa,
XUMUYECKUN DJIEMEHT, MPOCTOE BEIIECTBO, CIIOXKHOE BEIIECTBO, CMECH
(oHOpOIHAs U HEOJAHOPOHAsS), BAJIGHTHOCTh, OTHOCUTEIbHASI aTOMHAs U
MOJIEKYJISIpHAs Macca, KOJMYECTBO BEIIECTBA, MOJIb, MOJSIpHash Macca,
MaccoBasi 10151 XMMHUYECKOTO 3JIEMEHTa B COCAMHEHUU, MOJISIPHBIA O0BEM,
OKCHUJI, KHCJIOTAa, OCHOBAaHHUE, COJb, DJIEKTPOOTPULIATEIBHOCTb, CTEMNECHBb
OKHCIICHUS, XMUMHUYECKasl peaklus, KiaccupuKaius peakiui: peakiuu
COCMHEHUS, PEaKIUU Pa3JIOKEHUs, PEaKIUU 3aMElIeHUs, peaKIuu
oOMeHa, 3K30- U HAOTEPMHUUECKUE PEAKIINH, TeIIOBOM d3(peKT peakuu,
SAIpO aToMa, JJIEKTPOHHBIM CJIOW aroMa, aToMHas OpOUTallb, paguycC
aToMa, XUMHUYECKasl CBSI3b, MOJSPHAs U HEMOJSpHAs KOBAJICHTHasl CBSI3b,
WOHHAs CBfA3b, MOH, KaTUOH, aHUOH, PAacTBOP, MAccoBasi JOJs BEIIECTBA
(TIporieHTHAs1 KOHIIEHTPAIMs) B PaCTBOPE;

WJUTIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XUMHUUYECKUX TOHSITHUH W
MIPUMEHSITH 3TU NOHSATHUS MPU OMKUCAHUY BEIIECTB U UX MPEBPAIICHUII;
HCIIOJB30BaTh XHUMHUYECKYIO CHUMBOJIMKY [UJIsi COCTaBieHUs (opmyl
BEIIECTB U YPABHCHUN XUMHUYECKUX PEAKIUN;

ONpPENENATh BAJICHTHOCTh aTOMOB 3JIEMEHTOB B OMHAPHBIX COCAMHEHUSX,
CTENEHb  OKHUCIICHUS  JJIEMEHTOB B  OMHApHBIX  COCAUHEHUSIX,
MIPUHAJJICKHOCTh BEIIECTB K OMNPEAEIEHHOMY KJIAcCy COCAUHEHUM 10
dbopmynaMm, BHUJ XUMHUYECKOW CBSI3M (KOBaJEHTHasT ¥ HOHHAs) B
HEOPTaHUYECKUX COCUHEHHUSIX;

packpbiBaTh cMbIci [lepuoanueckoro 3akona J[. M. Menneneena:
JEMOHCTPUPOBATh MOHUMAHHUE MEPUOAUYECKON 3aBUCUMOCTH CBOMCTB
XUMUYECKUX 3JIEMEHTOB OT MX mojiokeHus B I[lepuoauueckoil cucreme,
3aKOHOB COXpPAaHEHHUSI MacChl BEIIECTB, IMOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOTO Y4€HUsI, 3aKOHA ABOTaIpo;

OMHUCHIBATh M XapakTepu3zoBaTh TaOnuuHyro Gopmy I[lepuognyeckoit
CUCTEMbl XHMHMUYECKHUX OJJIEMEHTOB: pa3jiuyaTh [OHATHS «TJIaBHAs
noArpynmna (A-rpynna)» u «nobouyHas noarpynna (b-rpymnma)», mManeie u
OOJIbIlINE TEPUOMbl, COOTHOCUTH OOO3HAYEHUS, KOTOpPhIE HMEIOTCS B
tabmune «llepmoamyeckas cucremMa XuMuueckux osiemednToB JI. U.
MeHnneneeBay ¢ YHCIOBBIMM XapaKTEPUCTUKAMH CTPOCHHUS aTOMOB
XUMUYECKUX DJIEMEHTOB (COCTaB M 3apsij siipa, 00Illee YUCIO SIEKTPOHOB
U pacrpeesieHUue uX Mo 3JIEKTPOHHBIM CIOSIM);

KJIacCU(UIIMPOBATh XUMHUUYECKUE DJIEMEHThI, HEOPTaHUUYECKHE BEIIECTBA,
XUMUYECKUE peakiuu (M0 YUCIy M COCTaBy Y4YAaCTBYIOIIUX B pEaKIUu
BEILIECTB, MO TETIOBOMY 3D PEKTY);
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XapaKTepU30BaTh (OMHUCHIBATH) OOIIHE XWMHYECKHE CBOMCTBA BEIIECTB
Pa3IMYHBIX KJIACCOB, MOJATBEPKIas OMUCAHUE TPUMEPAMU MOJEKYIISPHBIX
YPAaBHEHHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEAKIIHIM;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCMMOCTU OT UX Kau€CTBEHHOI'O
COCTaBa, BO3MOXHOCTHM TMPOTEKAHUS XHUMHYECKUX TMPEBpAIICHUN B
Pa3JIMYHBIX YCIIOBUSIX;

BBIYUCIISITH OTHOCUTEIBHYIO MOJICKYJSIPHYI0O W MOJSIPHYIO MaccChl
BEILIECTB, MAaCCOBYIO JIOJII0O XUMHUYECKOTO »JJeMEHTa 1o ¢opmylie
COEIMHEHH S, MaCCOBYIO JIOJIO BEIIECTBA B PacTBOPE, MPOBOAUTH PACUETHI
110 YPaBHEHUIO XUMUYECKOU PEaKIUU;

MIPUMEHSITh OCHOBHBIE OINEpPAlMM MBICIUTEIBHON NEATEIbHOCTH — aHaIu3
W CHHTE3, CpaBHEHHE, 0000IIeHHEe, CHCTEeMaTH3alliio, KJIacCU(HUKAIIUIO,
BBISIBJICHUE TMPUYUHHO-CICACTBEHHBIX CBSI3€M — NI M3Yy4YEHUS CBOICTB
BEIIECTB M XUMHUYECKUX PpEaKlHi, eCTeCTBEHHO-HAy4YHbIE€ METOMbI
MO3HaHUsI — HaOIIOJICHHE, W3MEpPEHUEe, MOJCIUPOBAHUE, SKCIEPUMEHT
(peasibHBIM U MBICIICHHBIN);

cieioBaTh ~ IpaBWJiaM  [OJB30BAaHUS  XMMHYECKOM  TOCYyIOW U
JabopaTOpHBIM 00OpYyJIOBaHHMEM, a TaKXke IIpaBHwiIaM oOOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUUM C HHCTPYKIUSMH TIO BBIIOJIHEHUIO
Ta00OpAaTOPHBIX XUMHUYECKUX OMNBITOB MO TMOJYYEHUIO U COOMpPaHUIO
razoo0pa3HbIX BEHIECTB (BOAOPOAA M KHUCIOPOJA), MPUTOTOBICHUIO
PacTBOPOB C ONPEACTEHHON MacCOBOM J0JIEH PacTBOPEHHOIO BEIIECTBA,
IJIAHUPOBAaTh U MPOBOJUTH  XUMHUYECKHE  OKCIHEPUMEHTHl MO
pacro3HaBaHUIO PACTBOPOB HIEIOUEH U KUCIOT C TOMOIIBIO HHIUKATOPOB
(makmyc, henondranent, METUIOPAHK U JPYTHUE).
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20 https://m.edsoo.ru/ff0d4d
OKCHJIOB.
do
OcHoBaHus. bu6nmuoreka [JOK
21 Knaccudukanus. https://m.edsoo.ru/ff0d50
Homenxkiarypa. d2
N bu6nmuoreka [JOK
XuMUYECKrEe CBOMCTBA
22 . https://m.edsoo.ru/ff0d4d
OCHOBaHHI.
do
Kucnorsl. bu6nuoreka [JOK
23 Knaccudukanus. https://m.edsoo.ru/ff0d4f
Howmenknatypa. 42
N bu6nuoreka [JOK
XuMUYECKre CBONCTBA
24 https://m.edsoo.ru/ff0d54
KHCJIOT.
2e
Conu. Knaccuduxanus. bubmorexa HOK
25 https://m.edsoo.ru/ff0d55
Homenxkiarypa.
a0
. bu6nuoreka [JOK
XuMUYECKrEe CBOMCTBA
26 . https://m.edsoo.ru/ff0d57
COJICH.
08
bubmuoreka [JOK
27 AM(pOTEPHOCTD. https://m.edsoo.ru/ff0d58

7a

U TI0/1/IepyKKa
WCCTIeZJOBaTeIbCKO
1 gesTebHOCTH
00yyJaroIuxcs B
pamMKax
peanu3alnyu UMHA
VHJIBUYa/TbHBIX
Y TPYTIIOBBIX
WCCTIeZIOBaTeIbCKH
X TIPOEKTOB, UTO
Jact
o0yyJaroumMcst
BO3MO>KHOCTb
puoOpeCTH HaBBIK
CaMOCTOSITeTbHOTO
perieHust
TeopeTHUUeCKoM
Mpo0/ieMbl, HABBIK
reHeprpOBaHus U
odopmiieHus
CoOCTBEHHBIX
njieli, HaBbIK
YBaXKUTETHBHOTO
OTHOILIEHHST K
Yy>KUM UJIesIM,
oopMIIeHHBIM B
paborax Apyrux
HCCieioBaTe e,
HaBBIK MTyO/IMYHOTO
BBICTYTIIEHHST
riepe;]| ayJuTOpueH,
apryMeHTHUPOBaHHUS
Y OTCTaVBaHUs
CBOel TOUKU
3peHwus.

[IprmeneHuve Ha
ypoKe

TPYIINOBOU paboThI
Wy paboThI B
rapax, KOTOpble
yuar
00yyJaroIuxcs
KOMaH/JHOH paboTe
1 B3aUMO/IeICTBHIO
C ApyTUMHU
00y4JaroIUMuCs.
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I'eneTnueckas cBsI3b
MEXy KJIacCaMu

bu6nuoreka [JOK

28 https://m.edsoo.ru/ff0d59
XUMHYECKUX o
COCTMHCHHIA.
bu6nuoreka [JOK
29 Crtpoenue aToma. https://m.edsoo.ru/ff0dSb
40
Crpoenue bu6mmorexa [IOK
30 SHEPTreTUYECKHUX https://m.edsoo.ru/ff0d5e
YPOBHEMN aTOMOB. ba
DNEeKTPOOTPULATENBHOC bu6mmoreka [IOK
31 Th aTOMOB XMMHUYECKUX https://m.edsoo.ru/ff0d63
DIIEMEHTOB. 42
Buae!r xumudeckoii bu6nuoreka [JOK
32 cBsa3u. KoBanmenTHas https://m.edsoo.ru/ff0d66
cBs3b. MoHHAs CBA3b. de
OKHCIUTEIBHO- bu6nuoreka [JOK
33 BOCCTAaHOBUTC/ILHBIC https://m.edsoo.ru/ff0d66
peaKiuu. 4e
bu6nuoreka [JOK
34 Cocrasnenne OBP. https://m.edsoo.ru/ff0d67

ca

Hcnosnb3oBaHue
BOCITUTATETbHBIX
BO3MO>KHOCTeM
COZIeP>KaHHUSI
yuebHOro
rpe/iMeTa uepe3
nos60p
COOTBETCTBYIOIIUX
TEKCTOB [IIst
YTeHUs, 3a7iau Jijist
pelleHus,
MPOBIEMHBIX
CUTYyaL|H [7Ist
o0CyX/1eHVs B
KJ1acce.
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