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PABOYAS ITPOI'PAMMA

y4eOHOTO MpeIMeTa

«BBEAEHUE B XUMHIO»

IU1s1 00yYaroIIUXCsl 7-X KJIACCOB



IHOACHUTEJIBHAA 3AIIUCKA

Pabouvast mporpamma ydeOHOro Kypca «BBemenue B xummion B 7 «b» m «B»
kiaccax Ha 2025-2026 y4yeOHBIN roj cocTaBieHa Ha ocHoBaHMM TpeboBaHuil OI'OC
00O, a Taxxe Ha ocHOBe (penepanbHOI paboyeil MporpaMMbl BOCIIMTAHUS U C YUETOM
KOHIIEMIIMM MpenojiaBaHus y4dyeOHOro mpeamera «XuUMHUs» B 00pa3oBaTEIbHBIX
oprannsauusx Poccuiickon denepannn.

VYyeOnblli Kypc «BBeieHHe B XUMHIO» 3aHMMAeT BaXKHOE€ MECTO B CHCTEME
€CTECTBEHHO-HAYYHOT0 00pa3oBaHusl y4yaluxcs / KjiaccoB ruMHa3uu. M3ydyenue storo
Kypca B Hallleil THMHA3MH B 7-X KJIaccax MPU3BaHO 00ECIEYUTh 00IIe00pa30BaTeIbHY IO
1 OOILEKYJIBTYPHYIO TOATOTOBKY YYaIIMXCs IIKOJIbI, HEOOXOAUMYIO JJIsl alanTalluy UX K
OBICTPO MEHSIIOIIMMCSL YCJIOBUSIM JKHU3HU B COIMyME, a TakKe MJid JajdbHEHIIero
MPOJIOJDKEHUS OOYYEHHS B CIIEHUATU3UPOBAHHBIX KJIAcCaX TMMHA3UM C YIITyOJIEHHBIM
U3Y4YEHUEM MPEJAMETOB €CTECTBEHHO-HAYYHOTO IMKJa HAa YPOBHE OCHOBHOTO OOIIETO
oOpazoBanus. B cBsiz3u Cc 3TUM B 3TOM mporpamMme Kypca HpeayCMOTpEHa
MPEEMCTBEHHOCTh C JajJbHEHIIUM O0y4yeHHMeM Ha mnpeaMere «XuMmus» B 8§ Kiacce.
N3yuenune conepxanus Kypca « BBeieHHe B XMMUIO» HAITPABJICHO HA pEATU3alUI0 TaKOU
MIPEEMCTBEHHOCTH C TOCJIEAYIOIIMM 3TaloM TMOJY4YEHUS MEIULIHMHCKOIO WU
XUMHUYECKOTO 00pa30BaHUs B paMKaxX M3y4eHUs CIIEUATbHBIX €CTECTBEHHO-HAYYHBIX U
XUMUYECKUX JUCIHUIUIMH B By3aX M OpraHU3alUsAX CpeaHero NpodeccHoHaIbHOIO
oOpa3zoBaHus. B 3TOl CBSI3M u3yueHHE Kypca OPUEHTUPOBAHO MPEUMYILECTBEHHO Ha
MEePBOHAYAILHOE 3HAKOMCTBO C TMOCJEIYIONIUM paCHIMPEHUEM U yriayOJeHueM
TEOPETUYCCKOM M MPAKTUYSCKOU IMOJATOTOBKU OOYUYaIOIIUXCS B 7-X Kjaccax THMMHAa3HUH.
Hapsiny ¢ astum, B cBere TpeboBanuit ®I'OC OOO k miaHUpyeMbIM pe3yibTaTaM
ocBoeHUs eiepaabHON 00pa30BaTEIbHOM TPOrpaMMbl OCHOBHOTO O0IIEro 00pa3oBaHus
M3yUYCHHE Kypca OPUEHTUPOBAHO TAKKE HA PEIICHUE 3a/1a4 BOCIUTAHUS U COIUATILHOIO
pa3BUTHs oOydJarouuxcs, Ha (popMupoBaHue y HUX OOLIEHHTEIUICKTYaIbHBIX YMEHUH,
YMEHHMH palmoHaIn3alui yaeOHOro TpyJaa u O00O0OIMIEHHBIX CIIOCOOOB JEATEIBHOCTH,
MMEIOITUX MEXIUCIUIUIMHAPHBIN, HAIIPEAMETHBINA XapaKTep.

Ha ero uzyuenue orBeneHo 34 yaca B TeueHUE yueOHOIo0 roja, 1 yac B HeJEIO.

Pabouast mporpammbl ydeOHOTO Kypca «BBeneHue B XuMHIO» (HOPMHUPYETCS C
ya€ToM paboueit mporpaMMbl BOCITUTAHUS.

1. Pa3zBuTHE JIMYHOCTHBIX KAY€CTB U IEHHOCTHBIX OPHEHTAIM A

AKUEHTUPOBAHHE LIEHHOCTHOI'O acriexra: IlimanupoBanue 00CyXIeHU,
BBISIBJIIFOIIUX HPABCTBEHHBIN, IPAYKIAHCKUM, 3CTETUUECKUM CMBICI U3YYaEMBbIX SIBIICHUN
(manpumep, 100poO U 3710 B TUTEPATYPE, IKOJIOTHIECKAsT OTBETCTBEHHOCTh B Teorpadum,
Hay4YHas 3TUKa B OMOJIOTHN).



PaboTa ¢ comuanpHO 3HaUMMON WH(pOpMaluen: AHAIN3 HOBOCTEH, CTaTHUCTHKH,
nyOJIUIIMCTUYECKUX TEKCTOB Ha YpoKe C 1enabio (OpMUPOBaHHA COOCTBEHHOM
apryMEHTUPOBAHHOW MMO3UILIMH U OTHOLIEHUS K MpoOJieMe.

MopenvpoBaHue CHUTyalluidi HpaBCTBEHHOro BblOopa: Co3gaHue Ha  ypoke
npoOJIeMHBIX cUTyalui (KecoB, NUJIEMM), T/I€ YYEHUK JOJDKEH ClellaTb OCO3HAHHBIN
BBIOODP, OCHOBAHHBIN HAa MOPATbHBIX HOPMaxX M LIEHHOCTSIX.

2. @opMupoBaHNe MeTaNPeIMETHBIX KOMIIETEHIIUHI U COLUAJIBLHBIX HABBIKOB

Pa3BuTHE KOMMYHHKAaTUBHOUN KYJIbTYpPHI:

Hcnonbs3oBanue AUCKyccHil, 1e06aTOB, KPYIJIbIX CTOJIOB AJsl OTPaOOTKHA HaBBIKOB
BEJICHUSI KOHCTPYKTHMBHOI'O JHANOra, YBAXKUTEIBHOTO OTHOIIEHUSA K YYXKOH TOYKE
3pEHHUs, UCKYCCTBA ApIryMEHTALIUH.

Bxitouenue rpynnoBoi paOoThl (IPOEKTHI, UCCIEIOBAHUA, PEIICHUE 3a/1ay) s
(GopMHpOBaHHS HABBIKOB KOMAHJHOTO B3aUMOJICHCTBUS, PpACHpElEiICHUs poJied U
OTBETCTBEHHOCTH.

CtuMynupoBaHue MO3HABATEIBHON U TBOPYECKON aKTUBHOCTH:

[IpuMeHeHre WHTEpPaKTUBHBIX METOJOB: UIPOBBIE TEXHOJOTMH (IUIAKTHYECKHE
UTPBI, POJIEBBIC UTPHI), MO3TOBBIC IIITYPMBI, TBOPUYECKUE 3aIaHUs, METO]I case-Study.

[Tonneprkka vccneaoBaTeabCKON U MPOEKTHOM AESITENbHOCTU (MHAUBUAYAIBHON U
TPYNIOBOM) ISl Pa3BUTHUSI CaMOCTOSITENIBHOCTH, WHUIIMATUBBI U YMEHHsI paboTaTh C
uH(popmanuen.

dopMHUpOBaHUE (GyHKUIHOHATBHOM rpamoTHOCTH: Pemenune IIPAaKTUKO-
OPUEHTUPOBAHHBIX U HETUIIUYHBIX 3a/a4, TOKa3bIBAIOIINX CBSI3b MPEAMETA C pPeaJbHOM
’KU3HBIO U COBPEMEHHBIMU MTPOOIEMaMHU.

3. Co3panmue OJIATONPHUATHOrO ICHXOJOIMYECKOr0 KJIMMAaTa H CHCTEMbI
OTHOLIIEHUI

[TocTpoeHne NOBEPUTENBHBIX OTHOWIEHUN: OTKPBITBIA OHAIOr C YYEHUKAMU,
MIPU3HAHUE UX JTIOCTOMHCTBA, IOHUMAHWE U IPUHATHE UX UHAUBUAYaJIbHOCTH. Co3aHne
Ha ypoKe aTMoc(epbl TCUXOJOTUYECKONW 0€30MacHOCTH, T/Ie HEe CTPACHO OIIMOAThCS U
BBICKA3bIBaTh CBOE MHEHHUE.

[Tenaroruka cotpynnudectBa: Opranuzanus miedcta (IMapHOro, TPYIIOBOTO)
CUWJIbHBIX YYEHUKOB HaJl TEMHU, KTO UCIBITHIBAET TPYIHOCTH, AJi1 (POPMUPOBAHUS OIbITA
B3aMMOIOMOIIU U MOJIEPKKH.

Cucrema NO3UTUBHOTO MOAKpEIUIeHUS: VICIIoNb30BaHUE CHUCTEMBI IOOLIPEHUI
(BepOabHBIX, OIIEHOYHBIX) HE TOJBKO 3a y4eOHBIE, HO M 3a COIMaJbHBIC YCIIEXU
(moMouIs OJTHOKJIACCHUKY, aKTUBHOCTD B IUCKYCCUHU, TTPOSIBJICHHE UHUIIMATHUBBI).

4. BocnuTaHue IMCHUIIMHBI M1 CAMOOPTraHU3 AU

AprymMeHTHpOBaHHOE NpeabsiBieHue TpeboBanuii: OObsCHEHNE YUEHUKaM CMbICIIa
¥ HEOOXOJMMOCTH IpaBWJ MOBEACHUS U OOILIEHUS Ha YpOKe, a HE MX MEXaHHYEeCKOe
HaBSI3bIBAHUE.



PazButne camoperynsiunn: Co3naHue cuTyanui Jjisi CAMOKOHTPOJISI U CAMOOIEHKHU
YYEHUKaAMU CBOEU [EATENbHOCTH (HAmpUMEp, C TMOMOIIbI YEK-TUCTOB, KPUTEPUEB
OIICHKH).

[Tpumep nenarora: JlemoHcTparus YUIUTEIEM YBaKUTEIIHHOTO,
T00pOXKeNaTeIbHOTO W TPakKAaHCKM OTBETCTBEHHOTO ITOBEJICHHMS Kak oOpasla s
MoJpakaHusl.

COIEPKXAHHUE YYEBHOI'O KYPCA

Xumus B IHEHTPE €CTECTBO3HAHUSA

Xumus Kak yactb ecrectBo3Hanus. [Ipeamer xumun. EctecTBO3HaAHUE — KOMILIEKC
Hayk o npupoje: GU3UKH, XuMHUU,0Momoruu u reorpaduu. IlomoxurensHoe u
OTPULATEIILHOE BO3/ICUCTBUE UeoBeKa Ha npupoay. [Ipeamer xumuu. Tena u BemiecTna.
CBoiicTBa BEUIECTB KaK UX UHAUBUIyaIbHbIE TpU3HaKu. CBOKCTBA BEIIECTB KAK OCHOBA
UX IPUMEHEHMUSL.

MeTtoabl u3yueHusi ecrecTBo3Hanus. HaOmroeHue kak OCHOBHOW METOJ MO3HAHUS
OKpYXaIolllero  Mupa. YCIOBUS TIpOBeIeHUs  HaOmrojeHus. [umoreza  Kak
MIPEANOIOKEHNE, OOBICHSIONIEe WK MPECKa3bIBAIONIEe MPOTEKaHWE HAOII0aeMOTO
aBieHus. JKcriepuMeHT. JlabopaTopusi. DKCHEepUMEHT J1a00paTOpHBIA U JOMAITHHM.
CnocoObl  pukcupoBaHUsl PE3yibTaTOB JKcrnepuMmeHTa. CTpoeHuEe IUIaMEHU CBEYH,
CyXOro ropro4ero, CIMPTOBKHU.

IIpakTnueckasi padora «3HAKOMCTBO C JabOpaTopHbIM oOopyaoBanueM. [lpaBuia
TEXHUKH 0€30MaCHOCTH MpU paboTe B XUMUYECKOM KaOuHETE (JJabopaTopum )».

IpakTuyeckas padora «HabGmonenue 3a ropsiei cBeYOi. Y CTPOMCTBO CIIUPTOBKHU.
[IpaBuna paboThl ¢ HarpeBaTeIbHBIMU TPUOOPaAMUY).

MopenupoBanue. Mojenu kak aOCTparMpoBaHHbIE KOMHHM HM3yYaeMbIX OOBEKTOB U
npoiieccoB. Mojenu B pusuke. DiekTpodopHas MalimHa Kak abcTparupoBaHHasi MOJIEIb
MonHuM. Mogenun B Ouonoruu. buonoruueckue wmynsbkd. Monenu B XUMUM:
MarepuaibHble (MOJEIN aTOMOB, MOJIEKYJ, KPUCTAJJIOB, almmaparoB M YCTAHOBOK) U
3HAKOBBIE (XUMUYECKUE 3HAKU, XUMUUECKUE (OPMYJIIbl U XUMUYECKHUE YPABHEHUS).

XuMuyeckasi CHMBOJINKA. XuUMUUYeckue 3Haku. Mx oOo3HauyeHue, MPOU3HOLIEHUE U
uHpopmalusi, KOTOpPYO OHM HecyT. Xumuueckue Qopmynsl. Mx o0o3HaueHue,
MIPOU3HOIIICHNUE U MH(DOPMAITUS,KOTOPYIO OHU HecyT. MHeKChl 1 KO OUITMESHTHI.

Xumusa M  (u3MKa. YHHUBEPCAJbHBIN XapaKTep MOJIOKEHUH MOJICKYJISPHO-
KHHeTH4YeCcKol TeopuM. [lonsatus «arom», «Monekyia», «uon». Kpucrammmueckoe



COCTOsIHME BemlecTBa. KpucTaqumueckue pemeTrkd TBepabix BemiecTB. Jduddysus.
BpoyHOBCKOE IBUKEHHE.

Xumus U (u3uka. ArperarHble CcOCTOSIHMS BemlectBa. [lonartue o0 arperaTHOM
COCTOSIHUU BeriecTBa. ['a3000pa3Hble, )KUJKUE U TBEpIble BemecTBa. Kpucrammaeckue
u aMopdHbIe TBep/ible BelecTBa. u3nueckue U XUMUUECKUE SBICHUS.

XumMus " reorpa(bnﬂ. ['eonoruyeckoe CTPOCHHUC IIIIAHCTBI 3emis: Aapo, MaHTHA,
J'II/ITOC(i)epa. DOJIEeMEHTHBIM COCTaB T€OJIOTMUECKHMX COCTaBHBIX 4YacTell IIJIAaHETHI.
MI/IHCpaJILI U TOPHBIC IIOPOABI. Marmarudeckue u 0CaJOYHBIC (OpFaHI/I‘{eCKI/IG )41
HCOPTaHUYCCKHUC, B TOM YHCJIC U FOpIOIII/IG) IMOPOJHhI.

Xumusi U 6mosorus. XvMHUYECKUN COCTaB JKUBOM KJIETKH: HEOpraHudeckue (Bojaa u
MUHEpPAJILHBIE COJIM) U OpraHudeckue (OEIKu,KUPbI, YTIEBOIbl, BATAMUHBI) BEILIECTBA.
[IpocTeie W CIIOXKHBIE BEIIECTBA, HMX pPOJb B IKU3HEACITEIHHOCTH OPTaHU3MOB.
buonoruueckass posb Boabl B xkuBoi KieTtke. dorocunrte3. Ponp xmopoduimia B
(doTocunTese. buonornyeckoe 3HaYEHUE KUPOB, OETKOB, 3PUPHBIX Macell, yTIeBOAOB U
BUTAaMUHOB JIJISI )KU3HEIEATETHHOCTH OPTaHU3MOB.

KauecrBenHble peaknuu B XxuMHHU. [[OHATHE O KadeCTBEHHBIX PEAKIUAX KakK O
peaKImsIX, BOCIPUHUMAEMBIX OPTaHOJICTITHYECCKH ¢ TTIOMOIIBLIO 3pEHUS, CITyXa, OOOHSIHUSI.
Anamurnaeckuit dpdekt. OnpenensemMoe BEIISCTBO U PEaKTHB Ha HET0. BO3MOXXHOCTH
M3MEHEHHMS POJIM Ha MPOTHUBOIIOJOXHYI0. PactpocTpaneHue 3amaxa OJIeKOJIOHA, TyXOB
WIu  Ae3ojopaHTa  Kak mpomecc  auddy3umu.  OOpasubl  TBEPABIX  BEIICCTB
KPUCTAUIMYECKOTO CTPOCHUS. MoIeIN KPUCTAUIMUYECKUX PEIIETOK.

JemoncTpanuu. Komiekiusi pasHbIX Tell M3 OJHOTO BEIIecTBa WJIM MaTepuala
(manpumep, crtekia — mnabopaTopHas mnocyna). Kosuiekiusi pazaudHbIX Tell WU
dotorpaduii Ten U3 ATIOMUHUS ISl WLTIOCTPALUN UICH «CBONCTBA — MPUMEHEHHEY.
VY4ebHoe 000pyaOBaHNE, UCIIOJIB3YEMOE MPU U3YYeHHUH (PU3UKU, OUOJIOTHH, Teorpapuu
u XxuMuu. DnekTpodopHas mammHa B jaeicTtBuu. ['eorpaduueckue mozaenu (rinodyc,
kapta). buonormdeckne mopenu (MyJSDKHM OpPraHOB M CHCTEM OPraHOB pacTEHUM,
KUBOTHBIX U ueoBeka). OU3nvecKkue 1 XUMUIECKUE MOJICNI aTOMOB, MOJICKYJT BEIIECTB
U UX KpUCTAIMYECKHX pemeTok. OO0beMHbIE M IIApOCTEP>KHEBbIE MOJEIN BOJBI,
YIJIEKUCIIOrO U CEPHUCTOTO Ta30B, MeTaHa. PacripocTpaneHnue 3amaxa oJ1eK0JI0Ha, TyXOB
WM Ae3ofopaHTa  kKak mporecc  auddy3uu.  OOpasubl  TBEPIbIX  BEIIECTB
KPUCTAITTMYECKOTO CTpOeHUsl. MoJenn KpUCTANTMYECKUX PEIIeTOK. Tpu arperaTHbhIX
coctosiHUS Boabl. «llepenuBaHue» YTrIEKHCIIOTO Ta3a B CTakaH Ha ypaBHOBEIIECHHBIX
Becax. Komiekmuss KpUCTAIMYECKHX W aMOpP(HBIX BEIIECTB W W3ICIUA M3 HUX.
Konnekus MuaepanoB (Ja3ypuT, KOPYH]I, XaIBKOTUPUT, (DITIOOPUT, Tanut). Kosutekius
TOPHBIX TOPOJ (TpaHUT, pa3nuuHble (OPMBI KaIbIUTA MEJ, MpPamop, H3BECTHSIK).



Konneknus rtoprounmx wuckomaeMbix (HedTh, KaMEHHBIH yrojb, CHaHII, TOpd).
CnuproBasi 3KCTpakiusa XJjopoduiia u3 3eJeHbIX JUCTheB. KauecTBeHHas peakiusi Ha
kucinopoa. KauectBeHHass peakuus Ha yriekuciblii ra3. KaduecTBeHHas peakuusi Ha
U3BECTKOBYIO BOJY.

Jlaboparopubie onbIThl. OmnucaHWe CBONCTB KHUCJIOPOJa, YKCYCHOM KHCIOTHI,
amomunug. CTpoeHue 1iaMeHu (CBeuYu, CIUPTOBKU, CyXOro roprouero). M3rorosneHue
MOJIeTIell MOJIeKYJT XUMUYECKUX BEIIECTB U3 IutacTuinHa. Habmoaenne OpoyHOBCKOTO
JBYDKEHUS YaCTUYEK YEPHOUN TYIIH MO MUKPOCKOTIOM. M3ydeHue rpaHuTa ¢ ImOMOIIBIO
YBEJIMYHUTEIBHOTO cTekIa. OOHapy ) eHNE )KUpa B CEMEHAX IMOJCOJHEYHUKA M TPEIIKOTO
opexa. O6HapyxeHue 3pUPHBIX Macell B aneIbCUHOBOM Kopke. OOHapy)eHUEe Kpaxmalia
u Oernka (KJIeHKOBHUHBI) B MIIEHUYHOU MyKe. [Iponyckanue BbIIBIXaeMOT0 BO3/1yXa Yyepe3
U3BECTKOBYIO BOAY.

MareMaTuKa B XUMHH

OTHOcUTe/IbHBIE aTOMHAsE M MoJeKyJasipHass Maccbl. [loHaTHE 00 OTHOCHUTENIBHOM
aTOMHON W MOJICKYJISIPHOM Maccax Ha OCHOBE BOJAOpPOAHON enunHuIpl. Haxoxnenue
OTHOCHUTEIPHOM aTOMHOM MacCchl XHUMHUYECKHX »JJIeMeHToB 1o Ttabmume J[.  W.
MenneneeBa. HaxoxkaeHne OTHOCHUTEIIBHOM MOJICKYJSIDHOM Macchl 10 (opmye
BEIIECTBA KaK CYMMbl OTHOCHUTEJIBHBIX ATOMHBIX MAacC, COCTAaBJISIIOIIMX BEIIECTBO
XUMHYECKUX DJIEMEHTOB.

MaccoBasi 10J151 XHMHY€CKOT'0 3JIEMEHTA B CJI0KHOM BemlecTBe. [loHsTHEe 0 MaccoBoi
JI0JIe XMMHUYECKOTO 3JieMeHTa (W) B CJIOKHOM BEIIECTBE M €€ pacueT mo (opmyre
BemecTBa. HaxoknaeHue QopMynbl BeliecTBA MO 3HAYEHUSM MAaCCOBBIX JOJIeH
00pa3yroIuX €ro 3JIEMEHTOB.

Yucrtple BemecrBa U cMecd. IloHgatme o umcroM BemecTBe M 0 cmecu. CmecH
razoo0paszHbie (BO31yX, IPUPOIHBIN Ta3), )kuakue (HeTh) U TBEp/ible (TOPHBIE TTOPO/IHI,
kynuHapHble cMecu 1 CMC). CMecu TOMOTeHHBIE U TE€TEPOTreHHbIE.

O0bemMHasi 10JI1 KOMIIOHEHTAa ra3oBoii cmecH. [lonstne 00 oObemHOU moiie (¢)
KOMITOHEHTa Ta30BoM cmecu. CocTaB BO3IyXa M TMPUPOTHOTO Taza. Pacdyer oObema
KOMIIOHEHTA Ta30BOM CMECH MO0 €ro 00beMHOM J1071€ M1 HA00O0POT.

MaccoBas 10J1s1 BeliecTBa B pacTtBope. [lonstue o maccoBoit one BeiiecTBa (W) B
pactBope. PacTtBopuTens M pacTBOPEHHOE BELIECTBO. PacdyeT macchl pacTBOPEHHOTO
BEILIECTBA [0 MAacce€ pacTBOpa W MACCOBOM JOJI€ PACTBOPEHHOTO BEIIECTBA U JAPYTHE
pacyeTsl C UCIIOIB30BAHUEM ITHUX IMOHSATHM.

IIpakTuueckass padora «lIpuroroBieHue pacTBopa € 3aJaHHOM MACCOBOM J10JEH
PACTBOPEHHOI'O BELIECTBAY.



MaccoBas o npumecei. [lonsatre o yncTom BemecTse u npuMmecu. Maccosast 10Jis
npumMecu (W) B oOpasine ucxoaHoro BemiectBa. OCHOBHOE BeliecTBO. Pacuer macchl
OCHOBHOI'O BEIECTBA II0 MAcCE BEIIECTBA, COIEPHKAILETO ONPEIEICHHYI) MacCOBYIO
JIOJIIO TIPUMECEN, U IPYTHUE PACUYETHI C UCIIOJIb30BAaHUEM ITUX ITOHATHUH.

JlemoHcTpanuu. MuHepanbl KynpuT W TeHOpUT. Koiekuumu pasinuyHbIX BHJOB
MpaMopa U U3Aeauil (WK WITICTpauui u3aenuil) nu3 Hero. CMech pe4HOro 1 CaxapHoro
necka u ux pasaenenue. Komnekuus nedptu n He@renpoaykToB. Komekius ObITOBBIX
cmeced (kymuHapHbix cmecei, CMC, mammnyHeid, HanuTkoB W ap.). [marpamma
0o0BEMHOro cocraBa Bo3Ayxa. JlmarpaMma OOBEMHOIO COCTaBa MPUPOJHOIO Tasa.
OO0pa3wpbl BEIIECTB U MAaTEPUAIIOB, COEPKALINX ONPEACIICHHYIO TOJII0 IPUMECEH.

JlaGopaTopHble onbIThl. V3ydeHne coctaBa OBITOBBIX KYJIMHAPHBIX U XO35HCTBEHHBIX
cMecel 1o 3TUKeTKaM. M3yueHne coctaBa HEKOTOPBIX OBITOBBIX M (papMalleBTUUECKUX
IIPENapaToB, COAEPKAIIMX ONPEIEICHHYIO OO IPUMECEH IO UX ITUKETKAM.

HBJIeHI/ISI, nmpoucxoasimue ¢ semecreaMmu

Paznenenue cmeceil. [loHaTHE O pa3geneHnu cMecel U oUnUCTKE BenlecTB. Hekotopeie
MpPOCTEUIIME CIOCOObI pa3feNeHus] CMECed: MPOCEUMBAaHUE, pa3JeleHHe CcMeceil
MTOPOUIKOB KE€JI€3a U CEPbl, OTCTAUBAHUE, AEKAHTALUA, IEHTPU(DYTUPOBAHUE, pAa3/ACIICHNE
C ITIOMOIIBIO JIEIIUTENILHON BOPOHKHU.

®OuabstpoBanue. unbTpoBanue B 1adopaTopuu, ObITY U Ha pou3BoAcTBe. [loHsATHE O
¢dunpTpare.

Ancopouus. Ilonarue 06 amcopOiuu u ajgcopOeHTax. AKTUBUPOBAHHBIN YIroJib Kak
BOKHEHIIMI aJICOPOEHT, €ro UCIOJIb30BaHUE B OBITY, HA MPOU3BOJICTBE U B BOCHHOM
nesne. Y CTpOUCTBO ITPOTUBOrasa.

Juctuniasuuda. JJUCTUIUISAUKS KaK TPOLECC BBIJICIICHUS BEIIECTBA U3 KUJIKOM CMECH.
JluctTruimmpoBaHHasi BoJa U 00J1acTU €€ IPUMEHEHUSI.

Kpucramnuzanuua wiam BbhimapuBanve. Kpucrammmzauuss M BblIapuBaHUE B
nabopaTopuu (KpuCTauIU3aTOphl U papPopoBbIe YALIKU JIJIs1 BEITApUBAHUS) U IPUPOJIE.
[Teperonka medgtu. Hedrenpoaykrel. @pakiinoHHas eperoHka KUIKOro BO3ayXa.

IIpakTnueckas padora «OynucTka NOBapEHHON COJIH.

Xumuyeckue peakuuu. [TIoHATHE 0 XUMUYECKON PEaKLMU KaK MPOLECCE MPEBPALLCHUS
OJIHUX BEILECTB B APYrUe. Y CIOBUS TEYEHHUS U NIPEKPALIECHUS] XUMUUECKUX PEAKLIUM.

IIpusHaku XuMHYeCKMX peakuMu. [Ipu3HakKM XUMHYECKUX pEaKUHUN: W3MEHECHHUE
L[BETA, BBINAJCHUE OCA/IKA, PACTBOPEHUE MTOIYUYEHHOI'O OCAJIKa, BBIACICHUE Ta3a.



Jemoncrpanum. [IpocenBanue cMecu Myku M caxapHOro necka. Pasgenenue cmecu
NOPOIIKOB CEphI U Kene3a. PazneneHne cMecu MOPOIIKOB cepbl U Iecka. PaszneneHue
CMECH BOABl M PACTUTEIIBHOTO Macjia C IIOMONIbIO JICIIUTEIBHOW BOPOHKHU.
Hentpudyruposanue. @unbtpoBanue. Komnekius pecnupaTtopHbiXx MacOK U MapJieBbIX
MOBSI30K. AJICOpOIIMOHHBIE CBOWCTBA aKTUBUPOBAHHOTO yriisa. CuiHMKarenb M €ro
NpUMEHEHHE B OBITY W JIETKOM MpOMBIIUIEHHOCTU. [IpoTHBOras m ero ycTpoucTBO.
[lonyyeHne AMCTHIIMPOBAHHOW BOABI C IMOMOINBIO JIA0OPATOPHOM YCTAHOBKH JUIS
MEPErOHKH )KUIKOCTE!. Pazienenne cMecr nepMaHraHaTta v IMXpomara Kajus criocoooM
kpuctamumzanuu. Komnekuus «HedTs n He@TenpoaykTeny. BzanmoaeicTBre TOPOIIKOB
KeJe3a W cepbl NMpu HarpeBaHuUW. [lodydeHHe YTrIEeKHCIIOro ra3a B3aWMOJICHCTBUEM
MpaMopa C KHUCJIOTOH M OOHapyXXeHHE €ro ¢ IIOMOIIbI0 H3BECTKOBOW BOJIBI.
Karanutnueckoe pas3ioxkeHHe TMEepoKcHIa BOAOpoAa (KaTalu3aTop — JHOKCH]
Maprasia). DepMeHTaTUBHOE pa3lIoKEHUE NEPOKCH/Ia BOJOPOAA C OMOIIbIO KaTanasbl.
Kucnoruelii OrHETyWIWTENb, €ro YCTPOWCTBO M MNPUHLOMNO JeWcTBUA. Peaknus
HEUTpaM3alMy  OKPAIIEHHOro (EeHON(PTATIEMHOM pacTBOpa IIEJIOYM  KHUCIOTOM.
B3aumopeiicTBue pacTBopa nepMaHraHara U JUXpomara Kajius ¢ pacTBOPOM Cyib(pura
Hatpusi. [lomyuenune ocaaka runppoxcuga meau (II) mmu rumpokcupa sxenesa (I11)
peakuueii oOMeHa. PacTBopeHHE IOJIyYEHHBIX OCAJKOB THUJPOKCHJIOB METAJJIOB
kuciotor. IlomydeHuwe yriaekucioro rasa B3aMMOJICMCTBHEM pacTBOpa KapOoHaTa
HaTpuUs C KUCIOTOM.

JlabopaTopHbie omnbIThI. PazneneHue cmecu CyxXoro MOJOKa M PEYHOTO IIecKa.
N3rotoBnenne ¢uibrpa W3 (QUIBTPOBAIBLHON OyMarm wian OyMaxHOW caideTku.
N3roToBieHre MapiieBbIX MOBS30K KaK CPEJICTBA MHAMBUAYAJIbHON 3alllUTHl B NEPUOJ
snuAemMuu rpunna. Mzydenue coctaBa ¥ IpUMEHEHUS! CHHTETUYECKHX MOIOIIMX CPEJCTB,
coAep KalluxX 3H3UMBbIL. M3ydueHne ycTpOoiCTBA 3aKUTAJIKU U €€ TUIAaMEHH.

Paccka3sbl mo xXuMum

Paccka3sbl 00 yueHbIX. Beigaronmecs pycckrue y4eHble-XUMUKH: )KU3Hb U 1€ TEIIbHOCTh
M. B. Jlomonocoga, /. 1. Menneneesa, A. M. bytneposa.

Paccka3bl 00 3jeMeHTaX M BeliecTBax. MeTanjbl: adlOMHHUM, JKEJIE30, 30JI0TO.
Hewmeramnsl: a3ot, Bogopoa. Bona. Xmopua Hatpusi. KapOoHaT Kaabius.

Pacckaspl 0 peakuusix. @orocunres. ['openue. Koppos3usa meranios.

IIpakTnueckass padora (JoMaNIHMH JSKCNEPUMEHT) «BbIpanuBanue KpuCTaaioB
COIm».

IIpakTHyeckas padora (nomMamHuii 3kcepuMeHnT) «Koppo3us MeTamioy.

MertanpeaMeTHble CBS3U:



1) YMEHHE CaMOCTOSITEIbHO OIPEACNATh €I CBOETO0 OOYy4YEeHHS, CTaBUTh U
dbopMynrpoBaTh AJig ceOsl HOBBIE 3a/1auu B yu€0€ U MO3HABATEIbHOU JESITEIbHOCTH,
pPa3BUBATH MOTHBBI U HUHTEPECHI CBOEW MMO3HABATEIILHOU IESATEIBHOCTH;

2) YMEHHUE CAMOCTOSITEJIbHO IUIAHUPOBATH MyTH JOCTUKECHUS LIEJIEH, B TOM YUCIIE
aJbTEepHATHBHBIC, OCO3HAHHO BHIOMpATh Hanbosee F3(HPEKTUBHBIE CIIOCOOBI PEIICHUS
y4eOHBIX W TO3HABATEIIBHBIX 3a71a4;

3) YMEHUE COOTHOCHUTh CBOM JECUCTBUS C IUIAHUPYEMBIMH pE3yJIbTaTaMH,
OCYILIECTBJISITh KOHTPOJIb CBOEH AEATEIBHOCTH B MPOLIECCE TIOCTUKEHUS PE3YJIbTaTa,
ONpEeaeNsITh CIOCOObI IEMCTBUI B paMKaXx MPEIJIOKEHHBIX YCIOBHA U TpeOOBaHUH,
KOPPEKTUPOBATh CBOU JAEHUCTBUSA B COOTBETCTBUU C U3MEHSIONIEHCA CUTyallUe;

4) yMEHHE OLICHUBATh MPABUILHOCTD BBIMOJIHEHUS y4eOHOM 3a71a41, COOCTBEHHBIE
BO3MOKHOCTH €€ PELICHUS;

5) BJIQJCHUE OCHOBaMH CAMOKOHTPOJISI, CAMOOLECHKH, NPUHATHS PEIIEHUA U
OCYIIECTBJICHUSI OCO3HAHHOTO BHIOOpA B YUEOHON M TTO3HABATENHHOMN JCSITEIbHOCTH;

6) YMEHUE OIpeAeisaTh TMOHATHS, CO3/aBaTh OOOOIIEHUS, YCTaHABIUBATH
aHaJIOTUH, KJIACCU(PUIIUPOBATH, CAMOCTOSITEILHO BHIOMPATh OCHOBAHUS U KPUTEPUU
Uil KJaccu(UKanuy, yCTaHaBIMBATh NPUYUHHO--CIEJCTBEHHBIC CBS3U, CTPOUTH
JIOTUYECKOE PACCYXKICHHUE,

7) yMo3aKjio4eHue (MHIYKTHUBHOE, ACAYKTUBHOE M 10 AHAJIOTMHU) W JIeNIaTh
BBIBO/IbI;

8) YMEHHUE CO3/]aBaTh, IPUMEHSTH U NMPEeoOPa30BbIBATH 3HAKU U CUMBOJIbI, MOJIEITN
Y CXEMBI JJIsI pellieHHs] Y4eOHBIX U MO3HABATEIbHBIX 3a/1a4;

9) CMBICIIOBOE YTCHHUE;

10)YMEHHE OpraHU30BbIBaTh Y4eOHOE COTPYJHUYECTBO U  COBMECTHYIO
NEATEIbHOCTh C YUUTEJIEM M CBEPCTHUKAMU; padoTaTh UHAUBUIYATLHO U B TPYIIIE:
HaXOJUTh OOIee perieHue U pa3pemarb KOH(IUKTHI HA OCHOBE COTJIACOBAHUS
MO3UIMN U yuéTa UHTEPECOB; (HOPMYIUPOBATH, APTYMEHTHPOBATH U OTCTABATh CBOE
MHEHHUE;

11) yMEHHE OCO3HAHHO UCITOJIb30BaTh PEUEBBIE CPEIICTBA B COOTBETCTBUU C 3a4aUei
KOMMYHUKAIIMM 11 BBIPQKEHUS CBOMX UYBCTB, MbICIEH U MOTPeOHOCTEH;
IJIAHUPOBAHMS U PETYJISIIAM CBOEH NIESITEIbHOCTH; BJIAJCHUE YCTHOW U TUCbMEHHOMN
PEUYBI0, MOHOJIOTHYECKON KOHTEKCTHOM PEYBIO;

12) GOpMHUpPOBaHUE U PA3BUTHE KOMIIETEHTHOCTH B OOJACTH HCIOJIb30BAHUSA
MH(POPMAITMOHHO--KOMMYHUKAITMOHHBIX TEXHOJIOTHUIA;

13) popMupoBaHUE U PA3BUTHE SKOJOTUYECKOTO MBINIJICHUSI, YMEHHUE MPUMEHSThH
€ro B  I[IO3HABATEJIbHOM, KOMMYHHMKATUBHOM, COLMAJIbHOM NPAKTUKE U
npodecCuoHaIbHON OpPUEHTAIIUH.

14) B obmactu mpenMeTHBIX pe3yJIbTaTOB 00pa3oBaTeIbHAS OpraHU3aIus 00IIero
o0pa3oBaHUsI pean3yeT CISAYIOIINE 3aaun:

15) hopMUpOBaHHUE TEPBOHAYATBHBIX CHUCTEMATU3UPOBAHHBIX MPEACTaBICHUN O
BEILIECTBAX, HUX TMPEBPAIICHUSAX W TNPAKTUUYECKOM TPUMEHEHUU;, OBJAJCHUE
MOHATUIHBIM aNnapaToM U CUMBOJIMUYECKUM SI3bIKOM XUMUH;

16) 0CO3HAHHE OOBEKTUBHOW 3HAYMMOCTH OCHOB XMMHMUYECKON HAayKH Kak 00JiacTu
COBPEMEHHOTO €CTECTBO3HAHUS, XUMHUYECKUX IMPEBPAIICHUN HEOPraHUYECKUX U
OPTraHUYECKUX BEIIECTB KAK OCHOBBI MHOTHUX SIBIICHUM KUBOW U HEKUBOW ITPUPOBI,
yrayOJeHue npeIiCcTaBlIeHu 0 MaTepUaIbHOM €MHCTBE MUDPA;

17)OBIaJ€HUE  OCHOBAMU  XMMHUYECKOW  T'PaMOTHOCTH: CIIOCOOHOCTBIO
aHATM3UPOBaTh U OOBEKTHUBHO OIICHWBATh XKU3HCHHBIC CUTYyalluU, CBS3aHHBIC C



XUMHEH, HaBbIKaMU O€30MaCHOTO OOpalleHusl ¢ BEUIECTBAMHU, UCIOJIb3YEMBbIMH B
MOBCEAHEBHON >KM3HU, YMEHHEM aHAJIU3UpOBaTh W IUIAHUPOBATH HIKOJIOTHYECKU
Oe30macHoOe MOBEACHHE B LIESIX COXPAHEHUS 3/I0POBbS U OKPYKAIOIIEH Cpeibl;

18) popMupoBaHUE YMEHUHN YCTaHABIMBATH CBSA3U MEXKY PEabHO HA0II01aeMbIMH
XUMUYECKUMU SIBIICHUSAMH W TPOLECCaMHU, MPOUCXOJAUIUMU B MHUKPOMHUPE,
OOBACHATH MPUUMHBI MHOTOOOpa3Hsl BELIECTB, 3aBUCHUMOCTb UX CBOMCTB OT COCTaBa U
CTPOEHUS, a TAKKE 3aBHCHUMOCTb IPUMEHEHHUS BEIIECTB OT UX CBOKCTB:

19) MpUOOPETEHHE ONBITA UCTIOIB30BAHUS PA3JIMYHBIX METO/IOB U3YUYEHUS BEIIECTB:
HaOMIOACHUS 3a MX MPEBpPALICHUSIMU IMPU MPOBEIACHHHM HECIIONKHBIX XUMUYECKUX
HKCIIEPUMEHTOB C HCIIOIb30BAaHUEM JTAOOPATOPHOTO 00OPYI0BaHUS U TPUOOPOB;

20) GOpMHUpPOBAHUE TPEJCTABICHUN O 3HAYEHUU XUMHUYECKONW HAyKHd B PEIICHUU
COBPEMEHHBIX JKOJOTMYECKUX IMpo0JeM, B TOM 4YHUCIE B MPEAOTBPALLIECHUU
TE€XHOTE€HHBIX U HKOJIOTMYECKUX KaTacTpod.

Peanu3anmusi MKOJbHBIMM I€JArOraMy BOCIHTATEJIbLHOI0 IOTEHIHAJIA YPOKa
npearojaracT CICAyromee (Ha OCHOBC HpOFpaMMI)I BOCITUTaHHA FI/IMHaBI/II/I)I

- TOOYXKJIeHHUE K TIO3UTUBHOMY BOCTIPHATHIO YUAIIMMUCS TPEOOBAHUHN M MTPOCKO YUUTE,
MIPUBJICUCHUIO UX BHUMaHUS K 00CyXaaeMOli Ha ypoke MH(pOpMaIvu, akTHBU3AIMH UX
MMO3HABATEIbHOM JIEATCIbHOCTH;

- MOOYXJEHUE IIKOJIBHUKOB COOJIIOaTh HAa YPOKE OOLICTPUHATHIE HOPMBI MMOBEACHMUS,
npaBwjia OOIIEHHS CO CTaplIMMU (YYUTEISIMHU) M CBEPCTHUKAMU (IIKOJIbHUKAMHU),
MPUHITUIIBI Y4eOHON AUCITUTUTMHBI U CAMOOPTaHU3alINN;

* IPUBJICUCHUE BHUMAHU IIKOJBHUKOB K IEHHOCTHOMY aCIEKTY U3y4aeMbIX Ha YPOKaxX
SBJICHUM, OpraHu3aius UX paboThl C MOJydyaeMOW Ha YpOKE COIMAIbHO 3HAYUMOUN
uH(popmaImenl — HHUIMUPOBAHUE €€ OOCYKICHUS, BHICKA3bIBAHUS YUAIIUMHUCS CBOETO
MHEHHUS TI0 €€ TTOBOY, BEIPAOOTKM CBOETO K HEM OTHOIICHUS;

* MCTIOJIb30BAaHUE BOCHUTATEIHHBIX BO3MOXXHOCTEH COAepX aHHs yd4eOHOTO MpeaMeTa
gyepe3 JAEMOHCTPAIMIO JETAM MPUMEPOB OTBETCTBEHHOTO, TPAXJTaHCKOTO MOBEICHMUS,
MIPOSIBJIICHUS YEJIOBEKOJIIOOHSI U T0OPOCEPIEYHOCTH, Yepe3 M0A00p COOTBETCTBYIOLIUX
TEKCTOB JJI YTSHHMsI, 3a/1a4 ISl PeLICHUs], MPOOJIEMHBIX CUTYallUi JJIsl OOCYX ACHHS B
KJ1acce;

* IPUMEHEHHE Ha YPOKE MHTEPAKTUBHBIX (POPM pabOThHI yHaIIUXCS: MHTEIUIEKTYaIbHbIX
UTp, CTUMYJIMPYIOIIUX ITO3HABATEIbHYI0 MOTHBALMIO HIKOJIBHUKOB; JUIAKTHYECKOTO
Tearpa, I7ie MOJIyYeHHbIC Ha YPOKE 3HAHUS OOBITPHIBAIOTCS B T€ATPAIbHBIX MOCTAHOBKAX;
JUCKYCCUM, KOTOpBIE HAIOT Yy4YalUMCS BO3MOXXHOCTh MPUOOPECTH OMbBIT BEIACHUS
KOHCTPYKTHUBHOT'O AHaliora; rpynmnoBoi paOOThl WU pabOThl B Mapax, KOTOpPbIE y4yaT
IIKOJIBHUKOB KOMaHAHON paboTe U B3aUMOACUCTBUIO C IPYTUMHU JETHMU;

* BKJIIIDYEHUE B YPOK UTPOBBIX MPOLIEAYP, KOTOPbIE TOMOTAIOT MOJJAEPKATh MOTUBAIUIO
JeTel K TOJIyYEHUIO 3HAHUH, HAaJaKUBAHUIO TO3UTUBHBIX MEKIUYHOCTHBIX OTHOIIEHUN
B KJIacCe, TOMOTAI0T YCTAaHOBJICHUIO JOOPOKETATEIIBbHON aTMOC(EPHI BO BPEMS YPOKa;



opraHu3anus H_Ie(i)CTBa MOTHUBHUPOBAHHBIX W JOPYAUPOBAHHLIX YYalIUXCs HAJ HX
HCYCIICBAIOIIUMU OJHOKIACCHUKAMH, AAOMCTO INKOJBbHHUKAM COLHAJIBHO 3HAYUMBbIN
OIIBIT COTPYAHUYCCTBA U B3aMMHOM IIOMOIIIH,

VHULIMUPOBAHUE U IOAJEP/KKA HCCIIEIOBATENBCKON NEATENBHOCTH IIKOJBHUKOB B
paMKax peaau3alud HMHM WHIMBUAYAJIBHBIX W TPYNIIOBBIX HCCIIEIOBATEIBCKUAX
MPOEKTOB, YTO AACT IKOJIbHUKAM BO3MOKHOCTh MPUOOPECTH HABBIK CAMOCTOATEIHLHOTO
pelIeHHsT TEOPETHYECKONM mpoOJemMbl, HAaBBIK T'€HEPUPOBAHUA U  O(QOPMIICHUS
COOCTBEHHBIX UICH, HABBIK YBAKUTEIHHOTO OTHOLIEHHS K Uy>KUM UM, 0)OpMICHHBIM
B paboTax JApyrux HCCIEAOBaTeNe, HABBIK MyOJIMYHOTO BBICTYIUICHUS TEpea
ayIUTOPUEN, apIyMEHTUPOBAHUS U OTCTAMBAHUSI CBOEH TOYKH 3PEHUS.

IINIAHUPYEMBIE PE3YJBTATBI OCBOEHHSA ITPOI'PAMMBI KYPCA
«BBEJEHUE B XHUMHIO» HA YPOBHE OCHOBHOI'O OBHIEI'O
OBPA3OBAHMUA

JIMYHOCTHBIE PE3YJIbTATDBI

JIM4HOCTHBIE PEe3yJIbTaThl OCBOEHUS ITPOrpaMMbl OCHOBHOI'O OOIIEro 00pa3oBaHUs
JOCTUraloTCsl B X0A€ OOYy4YEeHHs] XMMUU B €AMHCTBE Y4eOHOM M BOCHHUTATEIILHON
NEATEIIBHOCTA B COOTBETCTBUM C TPAAULMOHHBIMU POCCUMCKUMHU COLIMOKYJIBTYPHBIMU U
JTYyXOBHO-HPAaBCTBEHHBIMU LIEHHOCTSAMU, IPUHIATHIMU B OOIIECTBE MMPaBUIaMH U HOpMaMu
MOBEJICHUS U CIOCOOCTBYIOT MpOLIECCaM CaMOIIO3HAHUs, CAMOPA3BUTHS U COLMATHU3ALINH
o0yyarommxcs.

JInyHOCTHBIE pe3yIabTaThl OTPAKAKOT TOTOBHOCTh oOy4Jaronmxcs
PYKOBOJCTBOBATbCA CHUCTEMOM MO3UTHUBHBIX LIEHHOCTHBIX OPUEHTALMN U PACIIUPEHUE
OIIBITA IEATEIBLHOCTH Ha €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpMoTHYECKOTO BOCTIMTAHUSI:

LIECHHOCTHOTO OTHOILIEHHSI K OTEYECTBEHHOMY KYJIBTYPHOMY, UCTOPUYECKOMY H
HAay4YHOMY HACJIEIUI0, TOHUMAaHNS 3HAUEHUSI XUMUYECKON HAYKHU B )KU3HU COBPEMEHHOIO
oOmiecTBa, CHOCOOHOCTH BIaAETh JOCTOBEpHON uH(poOpManued O MepeaoBbIX
JNOCTHKEHUAX U OTKPBITUAX MUPOBOW U OTEYECTBEHHOW XMMUH, 3aUHTEPECOBAHHOCTH B
Hay4YHbIX 3HAHUAX 00 yCTPONCTBE MUpa U OOIIECTBA;

2) rpakKIaHCKOT0 BOCTIMTAHUSL:

IIPEACTABIICHNS O COLMAIBHBIX HOPMAX M MPABUIIAX MEKINYHOCTHBIX OTHOLLICHUU
B KOJUIGKTHBE, KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IOJIE3HOM,
y4eOHO-UCCIIeI0BATENbCKOM, TBOPUECKON U APYTUX BUAAX NEATEILHOCTH, TOTOBHOCTH K
pPa3HOOOpa3HOW  COBMECTHOM  JEATENbHOCTM  MpPU  BBIIOJIHEHHH  Y4EOHBIX,
MO3HABATEJIbHBIX 33/1a4, BBIMOJHEHUN XUMUYECKUX SKCIIEPUMEHTOB, CO3/ITaHUN Y4EOHBIX
IIPOEKTOB, CTPEMJICHHs K B3aUMOIIOHMMAHMIO M B3aUMOIIOMOIIM B IIPOLIECCE 3TOU
y4eOHOU NesATENbHOCTH, TOTOBHOCTH OLIEHMBATh CBOE MOBEJCHHE M IMOCTYIKH CBOUX



TOBapUIEH C TO3UIMH HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHMS
ITOCJIEACTBUN IMOCTYIIKOB;

3) HEHHOCTH HAYYHOTO MO3HAHUS:

MHUPOBO33pEHUYECKHE TIPEJCTABICHUS O BELIECTBE W XUMHYECKOM peaklu,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U COCTABJISIOLIUE OCHOBY
Ui TIOHMMAHUS CYIIHOCTH HAy4YHOM KapTUHBI MHpa, MPEICTaBICHHUs 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS IPUPO/IbI, B3aUMOCBSI3SX YeIOBEKa C MPUPOIHOI Cpeioi, O
POJI XMMUU B IO3HAHUM 3TUX 3aKOHOMEPHOCTE;

[IO3HaBaTEJIbHbIE MOTHUBBI, HAIIPaBJICHHbIE HA ITOJIy4€HHE HOBBIX 3HAaHUH 110 XUMUH,
HEOOXOAUMBIE /17151 OOBSICHEHHSI HA0JII01aeMBbIX IPOLIECCOB U SIBJICHUM, TI03HABATEIIBHOM,
WH(POPMAIIMOHHON U YUTATENBCKON KYJIBTYpPHI, B TOM YHCIIE HABBIKOB CAMOCTOSITETILHON
paboThI C y4eOHBIMU TEKCTAMH, CITPABOYHON JIUTEPATYPOH, TOCTYITHBIMU TEXHUIECKIMHU
CpeaCcTBaMU MH(POPMAIIMOHHBIX TEXHOJIOTUM;

UHTEpeC K 00yUEHUIO U MIO3HAHUIO, TI0003HATENbHOCTh, TOTOBHOCTh M CHOCOOHOCTh
K caM000pa30BaHUIO, TPOCKTHON U UCCIIEIOBATENBCKON IEATEIHHOCTH, K OCO3HAHHOMY
BBIOOPY HAMPaBICHHOCTH M YPOBHS 00YyYEHHUS B JaIbHEUIIIEM;

4) popMupoBaHUsI KYJIbTYPHI 310POBbSI:

OCO3HaHUE IIEHHOCTH KU3HU, OTBETCTBEHHOTO OTHOLIEHHS K CBOEMY 3/10POBBIO,
YCTaHOBKH Ha 3/10pOBbI 00pa3 )KU3HU, OCO3HAHHE MOCIEICTBUN U HENPUATHE BPEAHBIX
NPUBBIUEK (YNMOTPEOJIEHUS aJKOroJisl, HAPKOTUKOB, KYpEHHUs), HEOOXOJIUMOCTH
COOIOICHNS TIPaBMJI OE30MACHOCTH MPH OOpaIIeHHH ¢ XUMUYECKUMHU BEIIECTBAMU B
OBITY M peabHOM KU3HU;

5) Tpy10BOT0 BOCHIUTAHMSA:

UHTEpeC K MPaKTUYECKOMY H3yuUeHHUIO Mpodeccuid W TpyAa pazIudyHOro poja,
YBOXEHHE K TPYAY U pe3yjbTaTaM TPYAOBOH NEATEIHHOCTH, B TOM YHCJIE HAa OCHOBE
NPUMEHEHHUS TPEAMETHBIX 3HAHWHA MO XMMHH, OCO3HAHHBINH BHIOOp HHIWBUIYaTbHOU
TPACKTOPUHU TMPOJOJDKEHUS OO0pa3oBaHMs C YYETOM JIMYHOCTHBIX MHTEPECOB U
CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HHTEPECOB M TOTPEOHOCTEH, YCIENTHOM
npo(hecCHOHANFHON EATeTbHOCTH U Pa3BUTHS HEOOXOAMMBIX YMEHHW, TOTOBHOCTB
aIalITHPOBAThCA B MPO(HECCHOHATILHON Ccperie;

6) 3K0JI0rM4ecKOr0 BOCITUTAHUS:

HKOJIOTMUYECKH 11eJIeCO00pa3HOe OTHOILIEHUE K MPHUPOAE KaK UCTOUYHUKY KU3HU Ha
3emiie, OCHOBE €€ CyIleCTBOBaHUS, MTOHMMaHUE IIEHHOCTH 3J0pPOBOr0 U 0€30MacHOro
oOpaza JKHU3HU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3HYECKOMY U
MICUXUYECKOMY 3J0POBBIO, OCO3HAHWE ILIEHHOCTH COONIOJCHUS MpaBuil OE30MMacHOTO
MOBEICHHUS IPU paboTe C BEIIECTBAMHU, a TAKXKE B CUTYaALUSAX, YTPOKAIOLINX 3JOPOBBIO U
JKU3HU JIOIEH;

CIIOCOOHOCTH TPUMEHSTh 3HaHUS, MOJydYaeMble MPH HU3YUYEHUU XUMHH, IS
pelIeHusl 3a/1ay, CBA3AHHBIX C OKPYXKAIOIIEH NPUPOAHON Cpenoi, A IMOBBIILICHUS
YPOBHS 3KOJOIMYECKON KYJIbTYpPBbl, OCO3HAHMsI IJI00AIBHOIO XapaKTepa 3KOJOTUYECKUX
npobsieM U MyTell HMX peleHHs TMOCPEICTBOM METOJO0B XHMHHU, 3KOJIOTHYECKOTO



MBIIIJICHUSI, YMEHUS PYKOBOJICTBOBATHCA UM B MO3HABATEIIbHOM, KOMMYHHKATUBHOW U
COLIMAJIbHOM ITPAKTHKE.

METAIIPEJAMETHBIE PE3YJIBTATbBI

B cocraBe MmeTranpeaMETHBIX PE3yJIbTATOB  BBIACIHAIOT  3HAUYUMBIE TS
dhopMUpOBaHUS MHPOBO33PEHUsI OOIICHAYYHBIC TOHSATUS (3aKOH, TEOPHS, IPHUHIIMII,
runoresa, pakT, CHCTeMa, IPOIEeCC, IKCIIEPUMEHT U JPYTOE. ), KOTOPHIE UCTIOIB3YIOTCS B
€CTECTBEHHO-HAYUHBIX YYEOHBIX MpEIMETaX W MO3BOJSIOT HA OCHOBE 3HAHUW M3 3THUX
npeaMeToB (POpMHUPOBATh TPEJCTABICHHE O IEJOCTHOM HAy4YHOM KapTHHE MUpa, U
YHUBEpCAJIbHBIC  yueOHble  JIeWCTBUA  (MMO3HABaTe/IbHbIE, = KOMMYHHMKATUBHBIC,
peryJaTHBHBIE),  KOTOpble  oOecreuuBaroT  (OpMHUPOBaHHWE  TOTOBHOCTH K
CaMOCTOSITEJIbHOMY TIJIAHUPOBAHUIO U OCYILIECTBICHUIO YUYEOHOH e TETbHOCTH.

ITo3HaBaTe/ibHBbIEC YHHBEPCAJIbHBbIE YUeOHbIE AeiiCTBHSA

ba3oBble Jilornueckue JaeiicTBUA:

YMEHHUS UCIIOJIb30BATh MPUEMBI JJOTHYECKOTO MBIIIJICHUS ITPU OCBOCHUM 3HAHUWM:
pPacKpbIBaTh CMBICT XUMHUYECKUX MOHATUH (BBIAEHATh HUX XapaKTepHbIC MPU3HAKH,
YCTaHaBJIMBATh B3aUMOCBS3b C JPYTUMU MOHSTHUSIMH), HWCIOJIL30BaTh MOHSATHUS JIS
OOBSICHEHUS OT/ACJIbHBIX (PAKTOB U SIBIICHHM, BHIOMpPATh OCHOBAHUSA U KPUTEPUU IS
KJIacCU(UKAIIUM XUMHYCCKUX BEIIECTB M XMMHYCCKUX pEeaKIuid, yCTaHaBJIMBATh
MIPUYUHHO-CJICACTBEHHBIC CBS3M MEXKIY OOBCKTaMH H3Y4YEHHUS, CTPOUTH JIOTHUCCKHE
paccyxaeHus (MHAYKTUBHBIC, ACAYKTUBHBIC, IO aHAJIOTHH), JAejaTh BBIBOJABI H
3aKJIFOYCHUS;

yMEHHE TPHUMEHSATh B TIpoIecCe TIO3HAHUS TOHATHS (MpPEIAMETHBIE M
METanpeIMETHBIC), CUMBOJUYECKUE (3HAKOBBIC) MOJICIH, HCIIOJIb3yeMble B XHMHH,
peoOpa3oBLIBATh IMHUPOKO MPHUMEHSIEMbIE B XHMHH MOJACIBHBIC IPEACTABICHUS —
XUMUYECKUH 3HAK (CUMBOJI DJIEMEHTA), XUuMuueckast GopmyJsia U ypaBHEHHUE XUMUYECKOM
peakIuy — MpU PelIeHUH y4eOHO-TI03HABATENIbHBIX 3a/1a4, ¢ YUETOM 3THX MOJICJIbHBIX
MPEACTABICHUN BBISBISITh U XApAaKTEPU30BaTh CYIIECTBCHHBIE TMPHU3HAKU H3y4aeMbIX
O00OBEKTOB — XHMHYECKHUX BEIICCTB M XHMHYCCKHX PEAKIUW, BBISABISATH OOIIHE
3aKOHOMEPHOCTH, TMPUYMHHO-CIICACTBEHHBIE CBA3W W MPOTUBOPEUYUS B HM3YYAEMbBIX
npoleccax u sIBICHUSX.

ba3oBble ucciienoBarTe/IbCKHe JIeiiCTBUS.

YMEHHUE MCIIOJIb30BATh IIOCTABJICHHBIE BONPOCHI B KA4€CTBE HHCTPYMEHTA
ITO3HAHUSA, a TAKXKE B KauyeCTBE OCHOBBI JIsI (DOPMHUPOBAHHUS THIIOTE3bI IO IPOBEPKE
MPABUJIILHOCTH BBICKA3bIBAEMBIX CYXKJICHUH;

NpuoOpEeTeHHE ONbiTa MO IUIAHUPOBAHMIO, OpraHW3allid U  TMPOBEACHUIO
YYCHHYECKUX IKCIIEPUMEHTOB, yMEHHUE HAOII0IaTh 32 X0JI0OM ITPOIIecca, CaMOCTOSTEIHHO
MIPOTHO3UPOBATH €r0 Pe3ybTaT, HOPMYIUPOBATH 000OIIICHUS M BEIBOBI 110 pE3yibTaTaM
MIPOBEJEHHOTO OIBITA, UCCASAOBAHUS, COCTABIISTH OTUYET O MIPOJICIIAHHOM paboTe.

Pabora ¢ unpopmaumeii:

yMEHHUE BhIOMPaTh, aHATM3UPOBATh U HHTEPIIPETUPOBATH MHOOPMALIUIO PA3TUIHBIX
BUJIOB U (OpM TIpeACTaBICHHs, TMOJydaeMyl0 W3 pPa3HbIX HMCTOYHUKOB (HAy4HO-



NOMYJISIpHAsE JIUTEepaTypa XUMUYECKOTO COAEpIKAHMsI, CIIPaBOYHBIE MOCOOMS, PECypcChl
WNHTepHeTa), KPUTUYECKM  OLEHHUBATh IPOTUBOPEUYMBYID M  HEAOCTOBEPHYIO
uH(pOpPMAIIHIO;

yMEHUE TPUMEHSTh pa3Iu4yHble METOJbl M 3alpochl MpPU TIOHCKE M OTOOpe
uH(GOPMAIIUU U COOTBETCTBYIOIIUX JIAHHBIX, HEOOXOIUMBIX ISl BHITTOJIHEHUSI YU€OHBIX U
MO3HABATENbHBIX 3a7]a4 ONpEeACNEHHOr0 THMA, NPUOOpEeTeHHe OmbiTa B 00JaCTH
UCIIONIb30BaHUsl ~ MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHH,  OBJaJIeHUE
KyJIbTYpPOU aKTUBHOTO MCIIOJIb30BAHUS PA3JIMYHBIX TOUCKOBBIX CUCTEM, CAMOCTOSTEIHLHO
BBIOMpATh ONTUMAIbHYIO (GOpMy MpelcTaBiIeHUs HWHOOpPMAIMU U WILTIOCTPUPOBATH
peraemMbie 3aa4r HECJIOKHBIMU CXEMaMu, AuarpaMMamMiu, IpyrumMu opmamu rpaduxu
1 UX KOMOWHAIIUSIMU;

YMEHUE HCIOJb30BaTh M  aHAJIM3UPOBaTh B  Ipolecce ydyeOHOM U
UCCIIEIOBATENIbCKOM  JICATENIbBHOCTH HMH(POPMAIMI0 O BIUSHUU POMBIIIJICHHOCTH,
CEJIbCKOTO XO035MCTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOLIEH ITPUPOJHON CpPEIBI.

KoMmyHnKkaTHBHBIE YHHBeEpPCcAJbHbIe YyueOHbIe 1eCTBHUSA:

YMEHHMS 3aJlaBaTh BOIPOCHI (B XOJ€ Auajiora u (Wiau) AUCKYCCHUM) MO CYIIECTBY
o0cyX/1aeMoi TeMbI, (OPMYIMPOBATH CBOM MPENJIOKEHHUSI OTHOCUTEIBHO BBIITOJIHEHHUS
IIPEIIOKECHHOM 3a/1a4H;

YMEHUS NPEACTABIATH MTOJYYEHHBIE PE3YyJIbTaThl IO3HABATEIBHON AEATENBHOCTH B
YCTHBIX WU TMHCbMEHHBIX TEKCTaX; JeJaTh MPE3CHTALMI0 PE3YJIbTATOB BBINOJHEHUS
XUMHUYECKOTO HKcrnepuMeHTa (J1abopaTOpHOTO OmbITa, JabopaTopHOM paldoThl MO
MCCJICIOBAHUIO CBOMCTB BEIIECTB, y4eOHOTO NPOEKTA);

YMEHHUSI y4eOHOro COTpYJIHHYECTBA CO CBEPCTHHKAaMH B  COBMECTHOH
IIO3HABATEJIbHOM W MCCIIEI0BATEIbCKON AEATEIbHOCTH IPU PEIICHUH BO3HUKAFOIIMX
npo0JieM Ha OCHOBE Y4y€Ta OOLIMX MHTEPECOB M COIIACOBAaHUS MO3ULIUNA (00CYXKIAeHHUS,
OOMEH MHEHMSIMH, «MO3TOBBI€ IUTYpPMbI», KOOPAMHALIMS COBMECTHBIX JIEUCTBHIA,
oTpe/ieNIeHue KPUTEPHEB 10 OLIEHKE KauecTBa BBIMOJIHEHHOMN paboThl U ApyTHE).

PeryasiTuBHBIC YHMBEpPCAJIbHbIC Y4eOHbIe NeCTBHA:

YMEHUE CaMOCTOATEIbHO ONPEAeNsATh UEeNH JeATEIbHOCTH, IUIaHUPOBATb,
OCYUIECTBJISATh, KOHTPOJIMPOBaTH WU MpPU HEOOXOJIUMOCTH KOPPEKTUPOBATH CBOIO
JeSTENbHOCTh, BBIOMpaTh HambOosee 3((PEeKTUBHBIE CIOCOOBI pEIICHUS YYEOHBIX U
IIO3HABATEJIbHBIX  3a/1a4, CAMOCTOSITENBHO  COCTABJISITH WM  KOPPEKTHPOBATh
IIPEUIOKEHHBIA QJITOPUTM JEUCTBUM IPU BBINOJHEHUH 3a4aHUM C YYETOM IMOJy4YEHUS
HOBBIX 3HaHUI 00 u3y4yaeMbIX OOBEKTaX — BEIIEeCTBaX M peaKUUsX, OLICHUBATh
COOTBETCTBHUE MOJYYEHHOTO pe3yjibTaTa 3asBJICHHOM 1€/, YMEHHUE HUCIOIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEIAraéMble€ B YCIOBUU 33]IaHUN.

HPEAMETHBIE PE3YJIBTATBI

B cocrtaBe npeaMeTHBIX pe3yibTaTOB MO OCBOCHHUIO 00S3aTENLHOTO COACpKaHMUS,
YCTAHOBJICHHOT'O JIaHHOM (henepanbHON pabouell mporpaMMoil, BBIIEISIOT: OCBOCHHbIE
0oOy4aronIMMUCS HAyYHbIE 3HAHUS, YMEHUS U CIOCOOBI JEHUCTBUM, crienudUuuecKue JJis
MpeIMETHOM 00J1acTH «XUMHUSD), BUIBI IEATEIBHOCTH 110 IMOJIYYSHHUIO HOBOTO 3HAHHUS, €T0



MHTEPIIPETAlNY, MPEOOPA30BAHUIO U MPUMEHEHUIO B PA3IMUYHBIX YYEOHBIX U HOBBIX
CUTYyalUsX.

K koHIly 00yueHuns Kypca B 7 KJacce IPeIMETHBIE PE3YJIbTAThl HA 0230BOM YPOBHE

JOJIKHBI OTpaKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKpbIBaTh CMBIC OCHOBHBIX XUMUYECKHUX MOHATUNA: aTOM, MOJIEKYJIA, XUMHYECKUN
AJIIEMEHT, MPOCTOE BEIIECTBO, CIOXKHOE BEIIECTBO, CMECh (OJHOpPOOHAs U
HEOJHOPO/IHAsA), OTHOCUTEIbHAS ATOMHAs U MOJIEKYJIIpHAs Macca, MOJIsipHas Macca,
MaccoBasi 10J151 XUMUYECKOTO 3JIEMEHTA B COEIMHEHUH, OKCHJI, KUCIIOTa, OCHOBaHUE,
COJIb, XUMUYECKAs pEaKLUsl, XUMUYECKas CBS3b, pACTBOP, MACCOBAsl JOJISI BEIIECTBA
(mponeHTHAsl KOHILIEHTpAaIKsl) B pacTBOPE;

WJUTIOCTPUPOBATh B3aMMOCBS3b OCHOBHBIX XMMHUYECKUX MOHSITUN W MPUMEHSTH 3TH
MOHSATHUSI TIPU ONKMCAHUU BEILIECTB U UX MPEBPaIICHUN’;

UCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJUKY JUISI COCTaBIICHUS (OpPMYJ BEIIECTB U
YPAaBHEHUM XUMUUYECKUX PEAKLINM;

PACKpBIBaTh CMBICI 3aKOHOB COXPAHEHHsI MaCChl BEIIECTB, IOCTOSIHCTBA COCTAaBa,
XapakTepu3oBaTh (OMUCHIBATH) OOIIME XUMHUYECKME U (PU3UYECKUE CBONCTBA
BEILIECTB,;

BBIUHUCISITh OTHOCUTEIIBHYH) MOJIEKYJISIPHYIO H  MOJSIPHYIHO MAacChl BEUIECTB,
MacCOBYIO JI0JIF0 XUMHUYECKOI0 3JIeMEHTa 0 (hOpMyJie COETUHEHMSI, MACCOBYIO JIOJIIO
BEILIECTBA B PACTBOPE;

IIPUMEHSITh OCHOBHBIE ONEPALIMN MBICIUTENBHON NEATEIBHOCTH — aHAJIU3 U CUHTE3,
cpaBHEeHUE, 0000IIeHNE, CUCTEMATH3AIINIO, KJTACCU(DUKAIUIO, BBISIBICHUE TPUYUHHO-
-CJIEICTBEHHBIX CBS3€W — JJI1 U3YyUYECHUSI CBOMCTB BELIECTB U XUMUUYECKUX PEAKLUM,
€CTECTBEHHO-HAYYHbIE  METOAbl  [O3HAaHWA —  HaONIoeHue, H3MEpEHue,
MOJICTUPOBAHUE, IKCTIEPUMEHT (pEeaJIbHBIM U MBICIICHHBIN );

CJIeIOBaTh MpaBWJIaM TIOJIb30BaHUS XUMHUYECKOM TMOCyAOH U J1ab0paTOpHBIM
000pyZ0BaHUEM, a TAKXKE MpaBHJIaM OOpAIEHUS C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSIMA TIO  BBITOJHEHUIO J1a0OpPaTOPHBIX XHUMHYECKUX OIBITOB TIO,
MIPUTOTOBJICHUIO PACTBOPOB C OINPENEIEHHOW MAaCcCOBOM JOJEH PACTBOPEHHOTO
BEILIECTBA.

TEMATHYECKOE IINTAHUPOBAHHUE



Nen/m | Ha3zBaHue TeMblI Kounue JJIeKTPOHHbIE
CTBO (undgposbie)
JacoB o0pa3oBaTe/ibHbIE
pecypchl
1. | Xumus B LI€HTpe €CTECTBO3HAHUS 12 HOK:
https://educont.ru/profile/c
ourses/list
2. MaremaTuka B XUMHH 9 LHOK:
https://educont.ru/profile/c
ourses/list
3. SIBrIeHMS, TPOUCXOSIIME C BELIECTBAMU 11 LHOK:
https://educont.ru/profile/c
ourses/list
4, Paccka3bl o xumuu 2 HOK:
https://educont.ru/profile/c
ourses/list
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://educont.ru/profile/courses/list
https://educont.ru/profile/courses/list
https://educont.ru/profile/courses/list
https://educont.ru/profile/courses/list
https://educont.ru/profile/courses/list
https://educont.ru/profile/courses/list
https://educont.ru/profile/courses/list
https://educont.ru/profile/courses/list

ITHOYPOYHOE IINTAHUPOBAHHUE

Ne Tema ypoka Y4eOHblil IKCIIEPUMEHT Kypca KoJu1-Bo yacosn
n/n
Tema 1. XumMus B IeHTPe €CTeCTBO3HAHUA
L BBoanbIil nHCTpYKTaK. XUMHUS KaK 4acTh ecTecTBo3Hanus. [Ipeamer /L. Kontexuust pasiLIX NpeMeTos i dotorpaduii !
ML NPE/IMETOB 13 AIIOMUHH JUIS HIUTIOCTPALUY HAEH
«CBOMCTBA — MPUMEHEHUE
2. J1. YuebHoe 00opy1oBaHuE, UCIIOIB3YEMOE Ha YPOKaX 1
Habmtoienue 1 9KCepuMeHT Kak METO/Ibl U3YUEeHHs €CTeCTBO3HAHUSA U | (pu3uku, Ouonoruu, reorpaduu U XUMHUU.
XUMHH 2. Hayunoe HabmoieHue u ero onucanue. M3yuenue
CTPOCHUS TIIAMEHU
3. [IpakTrueckast padora Ne 1 «3HaKOMCTBO ¢ 1a00OpPaTOPHBIM 1
ob0opynoBanueM. [IpaBuna TexHuKH 6€30MaCHOCTI
4, [TpakTrnueckas padora Ne 2 «HabmroaeHue 3a ropsieid CBe4oil. 1
YerpoiicTBO 1 paboTa CIMPTOBKIY
5. JI. Jlornyeckoe mMOCTpOCHUE MOJIETH HEBUIUMOTO 1
o0BeKTa.
J1. DnexktpodopHas MamivHa B AEHCTBUU.
MoaenupoBaHue ['eorpaduueckue monenu (Ta00yc, KapTa).
buonornueckue Mmoaenu (MyJsi>KM OPraHOB U CUCTEM
OpraHOB PACTEHHH, )KUBOTHBIX U yenoBeka). dusndeckue
1 XMMUYECKHE MOJIENIA aTOMOB, MOJIEKYJ BEIIECTB U X
KPUCTAJUTMYECKUX PEHIETOK
6. . HlapoctepxkHEBbIE MOIETU BOABI, YTIEKUCIOTO U 1

XUMHUECKUE 3HAKU U (OPMYIIbI

CCPHUCTOI'0 ra30B, MCTaHa.
I[O H3roroBineHue Moaeaen MOJICKYJI XUMHWYCCKUX
BC€IICCTB U3 IJIaCTUJIMHA




Xumus u pusnka

J1. OOpa31isl TBEPABIX BEIIECTB KPUCTATITMIECKOTO
cTpoeHus. Mozenu KpUCTaJUIMUECKUX peueTok. J13.
PacnpocTpanenue 3amaxa oeKoJI0HA, JyXOB WU
ne3onopanta (nponecc qupdysun). 0. duddysus
caxapa B Bojie. Juddy3ust nepmaHranata xaius B
JKEJIaTHHE

AFpeFaTHBIe COCTOSAHHUA BCUICCTB

J. Boza B Tpex arperaTHbIX COCTOSHUSX. TBepbIe
BemectBa. 1. «IlepenuBanue yriekuciioro rasa B
CTakaH Ha ypaBHOBeleHHbIX Becax. J1O. OnbIT ¢ mycToi
3aKPBITOM TIACTHKOBOM OyTHUIKOM

Xumus u reorpadust

. Komnnexius MUHEpaioB (JTa3ypuT, KOPYHII,
XaIIBKOITUPHT, (DITFOOPUT, TanT). KOJIeKIus TOpHBIX
nopoJ1 (TpaHuT, pa3IuIHbIe (OPMBI KAIBIIUTA — MEJI,
Mpamop, U3BECTHSIK). KOJUIEKIIHS rOprOYNX HCKOTIAEMBIX
(ned b, KAMEHHBII YTOJIb, CIAHIIBI, TOP)).

JI. U3ydeHnue rpaHuTa ¢ IOMOUIBIO YBEJTUYUTEIBHOIO
CTEKJIa

10.

Xumus 1 OMoIorusd

3. CimpToBast SKCTpaKIys XJI0pOoPHLIa U3 3€TCHBIX
nucTheB pacTeHud. KauecTBeHHas peakuus Ha 6emnok. JI.
Omnpenenenne coaep>kaHusi BOJbI B paCTCHUU.
OOHapy>xeHue 3(pUpHBIX Macel B aleIbCHHOBOM KOpKe.
OO6nHapyxeHne Macjaa B CEMEHaX MOJICOTHEUHUKA 1
rpenkoro opexa. OOHapykeHHe KpaxMaia B MIIEHUYHON
myke. /0. BzanmonelicTBue ackopOMHOBOM KHCIIOTHI

¢ uozoM (ompenenenue BuTaMuHa C B pa3IUYHbIX COKAX).
J1. Tabnuna «KuBOTHas M pacTUTENbHAs KICTKN

11.

KauecTBeHHEIC pPCaku B XUMHUU

3. KayectBenHas peakuus Ha kucinopos. Kauectsennas
peaknys Ha YIJIEKUCIIbIN ra3.

JI. IlponyBaHue BBIIBIXaEMOTO BO3yXa Yepe3
M3BECTKOBYIO BOy. OOHapyKEeHHE H3BECTKOBOU BOJIBI
cpenu pa3nuyHbiX BemniecTB. JIO. O6HapyxkeHue
KpaxMasa B IPOJyKTax MUTaHUs




12.

O06o0menre 1 akTyanu3anus 3HaHUH 10 TeMe «XUMHSI B IICHTPE
€CTECTBO3HAHUI)

Tema 2. MaTremaTnka

B XUMHH

13. J1. kaya 00beKTOB (3aMOK — Y€JIOBEK, YEJIOBEK —
s10710K0, I0JI0KO — T'yCeHUIIa, TyCeHuIla — ameba, ameba
OTtHOocHTEIbHBIE aTOMHAS U MOJIEKYJIIpPHAsI MAcChl
— Oemnok, 6enok —/IHK, JIHK — Monekyina Bojibl,
MOJIEKYJIa BOJbl —aTOM BOJOPOJIa)
14. | MaccoBas 107151 3JIEMEHTa B CIIOKHOM BEIIIECTBE
15. J. Komtekus pa3an4HbIX BUJOB MpaMopa U U3JAEIUil
(v wiuTrocTparuil u3aenuii) u3 Hero. CMech peyHoOro 1
UYucThle BelecTBa U CMecu caxapHoro necka. Komrekuus Hegtr 1 HehTENPOTyKTOB.
Konnekuust ObITOBBIX cMecel (KyJIMHApHBIX CMECEH,
CMC, mammyHeil, HalUTKOB U JIp.)
16. OGBeMHas 101 1438 B CMECH . quarpamma coctaBa aTMOc(hepHOro BO3yXa.
Juarpamma coctaBa IpupoJHOTO rasa
17. | MaccoBas 1015 BelecTBa B pacTBOpe
18. | IIpaxTuueckas padota Ne 3 «IIpuroroBieHue pacTBopa ¢ 3a1aHHOM
MacCOBOM JI0JIEN PACTBOPEHHOI'O BEIIECTBA»
19. . Komneknus «Munepansl 1 ropsabsie nopoas». 0.
. N3ydeHue cocraBa HEKOTOPBIX OBITOBBIX U
MaccoBas 105151 mpuMecei
(dapMarieBTUYECKHX IpenapaToB, COAEPIKAIINX
OINPEENIEHHYIO JIOJII0 IPUMECEH, O UX ITUKETKaM
20. | Pemrenwuie 3a1a4 ¥ ynpakHeHH# 1Mo TeMe «MaremMaTuka B XUMUAN
21. | KontpousbHas padora Ne 1 mo reme «Marematika B XUMHI»
Tema 3. SIBiIeHusi, npoucxoAsiye ¢ BelmecTBaMu
22. J2. [IpocenBanne cMecl MyKH U CaxapHOTO MeCKa.

Paznenenue cmeceii. CriocoObl pasaenenus cmecei. [Ipaktuueckas
pabota Ne 4 «BpIpaniBanue KpUCTauIoB COIN» (AOMAIIHHMA
JKCIIEPUMEHT)

Pa3nenenue cMecu MOpoIIKa CEPBI U KEJIE3HBIX OMUIIOK.
Paznenenne cmecu nopoiika cepel ¥ necka. Pazaenenue
CMECH BOJIbI U PACTUTENBHOIO Macila C IIOMOILBIO
JenuTenabHol BopoHKU. LlenTpudyruposanue.

JO. Paszgenenune cMecu Cyxoro MOJIOKa U PEYHOTO IecKa.




23.

®unbTpOBaHUE

9. ®unsTpoBanue. Paznenenne cmecu BOJIbI U PEYHOTO
IecKa.

. @unetp llorra. Boponka broxnepa. YcranoBka s
bunbTpOBaHUS O] BaKyyMoM. PecriupaTopHbie MacKu U
MapJieBble noBs3Ku. JI. M3roroBnenrne 0ObIYHOTO U
CKJIa4aToro (huiabTpoB

13 GUIBTPOBAILHON OyMaru win OymMakHOU caneTKu.
J0O. N3roroiieHne MapieBbIX MOBSI30K KaK CPEICTBA
MHIUBUAYAIbHON 3aIIUTHI B IEPUOJI SITUAEMUN TPUTITIA.
OTtcTauBaHue B3BECH IMOPOILKA JIJIsl YUCTKU MOCY/]IbI B
BOJIC U €€ JIeKaHTaIus

24,

Ancopouust

3. AncopOumoHHble CBOWCTBAa aKTUBUPOBAHHOI'O YIJISL.
. IlpoTuBoras u ero ycTpoucTBo.

J0O. Ancop01usi akTUBUPOBAHHBIM YTJIEM KPACAIIUX
BEILIECTB MENCUKOJIBL. AICOpOLNS KYKYpY3HBIMU
MAJIOYKAMH TTapOB MaXy4uX BEUIECTB

25.

JucTriuianms, uiay neperoHka

J2. [lonyyeHnne AMCTUILIMPOBAHHOMN BOJBI C TOMOLIBIO
71a00paTOPHON YCTAHOBKH ISl IEPETOHKHU KHUIKOCTEH.
Paznenenue cmecu nepMaHraHaTa v Juxpomara KaJius
criocobom kpuctaumzanuu. J. Komnekuus «Hedts u
HedTenpoaykTh». Katanuzatop.

J1O. OuncTka BoJIbI

26.

OO6cyxaeHne pe3ysbTaToB MpakTuyeckoi paboTsl Ne 4 «BrIpanuBanue
KPUCTAJIJIOB COJINY (JOMAITHUM SKCIIEPUMEHT)

27,

[IpakTuueckas padora Ne 5 «OuncTka MoBapeHHOH COJIN».
ITpaktiueckas padota Ne 6 «M3yueHne nporecca KOPPO3HUH JKEJIe3a
(ToMaIIHu| KCIIEPUMEHT)




28.

XUMUYECKUE PEaKIu. Y CI0BUS MPOTEKAHUS U TIPEKPALICHUS
XAMHYECKHUX PEaKIUi

. YerpoiictBo kucnoTHoro oruerymmurens. 9. «Bynkan
Ha cToyic». B3anmoaelcTBHE *KeIe3HBIX OIMIOK U
MOPOIIKA Cephl NMpU HarpeBanuw. [lomyueHue
YTJIEKHUCIIOTO ra3a B3auMOACHCTBUEM MpamMopa ¢
KHCJIOTOM M 0OHAPYKEHHUE €0 C TTOMOIIHI0 H3BECTKOBOM
BoJbl. KaTaniutuueckoe pasnoxkeHue nepokcuia
BOJIOpOAa KaTaim3aTop —auokcua Maprania (I1V).
depMEeHTATUBHOE PA3JIOKEHUE TIEPOKCHIA BOJIOPOIA C
momotieio karanassl. J1O. M3roroBienre caMoeIbHOIO
OTHETYIIUTEJIS

29. J03. «[1namennslit mapy. [lonmyuenue ocagka ruapokcuaa
menu (1) peakuumeit oomena. Bosronka nona. Beinenenune
o ra3a u3 pacteopa. JI. BsaumoneiictBue ykCycHOU
[Mpu3HaKH XUMHYECKHUX pEaKIIii o .
KHCJIOTHI C MUTHEBOM CONOM (THAPOKapOOHATOM HATPHUS).
VY nanenue nsateH ot pactBopa noxaa. [10. Ilpurorosnenue
JMMOHAaJa
30. | OGcyxaeHue pe3yabTaToB NIpakTHYecKoi padboTsl Ne 6 «M3yueHue
polecca KOppO3UH Keje3a»
31. | OGoOuieHue U akTyanu3anus 3HaHU 110 TeMe «SIBieHus,
IPOMCXOJISIINE C BEIIECTBAMI.
32. | T'ogoBast KOHTpOJIBbHAsS paboTa
Tema 4. Paccka3sbl 10 XUuMHUH
33. | «Bpinatonuecst pycckue ydeHble XUMUKI 0 KHU3HH U aearenbHoctd M. | [lpoekTHas opma paboThl
B. JlomoHnocoBa, /I. 1. Mengneneesa, A. M. byrneposa
34. | UccnemoBaHusiM B 00J1aCTH XUMHUYECKUX PEAKITUH [TpoexTHas popma pabOThI




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Xumus. 7 knacc. / I'abpuensa O. C., OctpoymoB U. I'., Cnagkos C. A./
[Tpocsemenne, 2019

METOANYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

1. T'azera "Xumusa" u3garenbekoro gomMa 1-ro ceHtsops. Cait "5 umy Ha
ypok xumun'". Martepuainsl K ypoky.Aapec caiira: http://him.1september.ru

2. Xumus JJIs BCeX: WILTFOCTPUPOBAHHBIC MaTEPUAIIBI 110 OOIIEH,
OpraHUYecKOi U HeopraHuuecko xuMuu. Anpec caiira: http://school-
sector.relarn.ru/nsm/

3. Kypnan "Xumus u XKusnab - XXI Bek" Anpec caitra: http://www.hij.ru

4. Mup xumuu Anpec caiira: http://chemistry.narod.ru

5. OTKpBITHIN OaHK 3aaHUM IO OLICHKE €CTECTBEHHOHAYYHON I'PaMOTHOCTH
OUIIN. Anpec caiira: https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-
yestestvennonauchnoy-gramotnosti

6. Cair rpynnsl komnanuid «IIpoceemenne». Anpec
caiira: https://prosv.ru/pages/obuchayushchie-roliki-po-himii-ot-nauki-k-
proizvodstvu.html

7. ®@okchopa. Yuebnuk. Xumus. Anpec caifra:
https://foxford.ru/wiki/himiya?utm_source=foxmedia&utm_medium=medi
a&utm_campaign=media_all all wiki-
himiya&utm_content=27072022_article-chemistry-online

HUD®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

HUHTEPHET

1. Enunas xomiexius iudpoBbIX 00pa30BaTeIbHBIX PECYPCOB. Apec
caiita: http://school-collection.edu.ru

2. ®enepalibHbIM HEHTP UHPOPMALIMOHHO-00Pa30BaTEIbHBIX PECYPCOB
(PLIOP).Anpec caiita: http://fcior.edu.ru

3. Ownnaiin-matdopma «L{udpoBoit 06pazoBaTeIbHBIM KOHTEHT». AApec
caitra: https://educont.ru/


http://him.1september.ru/
http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://www.hij.ru/
http://chemistry.narod.ru/
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://fipi.ru/otkrytyy-bank-zadaniy-dlya-otsenki-yestestvennonauchnoy-gramotnosti
https://prosv.ru/pages/obuchayushchie-roliki-po-himii-ot-nauki-k-proizvodstvu.html
https://prosv.ru/pages/obuchayushchie-roliki-po-himii-ot-nauki-k-proizvodstvu.html
https://foxford.ru/wiki/himiya?utm_source=foxmedia&utm_medium=media&utm_campaign=media_all_all_wiki-himiya&utm_content=27072022_article-chemistry-online
https://foxford.ru/wiki/himiya?utm_source=foxmedia&utm_medium=media&utm_campaign=media_all_all_wiki-himiya&utm_content=27072022_article-chemistry-online
https://foxford.ru/wiki/himiya?utm_source=foxmedia&utm_medium=media&utm_campaign=media_all_all_wiki-himiya&utm_content=27072022_article-chemistry-online
http://school-collection.edu.ru/
http://fcior.edu.ru/catalog/meta/3/mc/discipline%20OO/mi/18/p/page.html
https://educont.ru/

4. OOpa3oBarenbHblil HHTEpHET-IOpTA «SKitace». Anpec
caiira: https://www.yaklass.ru/

5. OOpa3zoBarenbHblil HHTEpHET-IOpTan «POLD». Anpec caiira:
https://resh.edu.ru/
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