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HOSACHUTEJIBHAS 3AIIUCKA

Pa0ouast mporpamma yueOHoro kypca «Begenue B xumuio» B 7 «A» u «B»
kiaccoB Ha 2023-2024 y4eOHblIii ro cocTaBieHa Ha ocHoBaHUU TpeboBanuit ®I'OC
00O, a Takxe Ha OCHOBE (eaepanbHON pabodeil MporpaMMbl BOCIIUTAHUS H C
y4€TOM  KOHIENUMU [penojaBaHUss y4yeOHOro mnpeaMera «XHUMHS» B
oOpa3oBaTenbHBIX opranu3anusix Poccutickoit denepamnmm.

YueOHslii kKypc «BBefeHne B XMMHUIO» 3aHUMAET BaXXHOE MECTO B CHCTEME
€CTECTBEHHO-HAYYHOr0 00pa30BaHUs y4alluxcs 7 KiIaccoB TMMHa3uu. M3ydenue
TOrO Kypca B Halledl TMMHa3MM B 7-X KjaccaXx MpU3BaHO 00eCTeunTh
oOmreo0pa3oBaTeNbHyl0 U OOLIEKYIBTYPHYIO TOJTOTOBKY YYalllUXCS IIKOJIBI,
HEOOXOAUMYIO I aaNnTallud MX K ObICTPO MEHSIOIIMMCS YCIIOBUSIM KU3HU B
coluMyMe, a Takke Ui JaJbHEHIIero  MpOAOJKEHUS  OOydeHus B
CHELMATU3UPOBAHHBIX KJIacCaX TMMHA3UU C YIIIyOJIEHHBIM U3YYEHHEM IPEIMETOB
€CTECTBEHHO-HAYYHOTI'O LIMKJIa HA YPOBHE OCHOBHOT'0 0011er0 oOpa3oBanus. B cBs3u
C 3THUM B 3TOM ITporpamme Kypca nmpeaycMOoTpeHa MPEeEMCTBEHHOCTD C JIajlbHEUILIUM
oOydyeHHeM Ha mpeaMmere «Xumus» B 8 kiacce. M3ydeHuwe copepxaHus Kypca
«BBeeHrnEe B XMMUIO» HAINPABICHO HA pEaju3allii0 TaKOW MPEEMCTBEHHOCTH C
MOCJIETYIOIIUM 3TAIOM NOJYYEHHS] MEIULIMHCKOTO UM XUMHYECKOTO 00pa30BaHUs
B paMKax M3y4YEHHUs CIEUUAJIbHBIX €CTECTBEHHO-HAYYHBIX W XHUMHYECKHX
JUCUUIUIMH B By3aX U OpraHu3alsaX CPeIHEro NpoPpecCuOHAIBHOIO 00pa30BaHusl.
B »3TOil CBS3M HM3ydyeHHE Kypca OpPHEHTHPOBAHO IPEUMYIIECTBEHHO Ha
NEPBOHAYAJIbHOE 3HAKOMCTBO C MOCIEAYIOLUIUM pPacCIIUPEHHEM M YIIIyOJIeHuEM
TEOPETUUYCCKOW M TPAKTUYECKON TOATOTOBKH OOydJarIuxcsi B 7-X Kiaccax
rumHaszuu. Hapsimy ¢ atum, B cBere TpeboBanuit ®I'OC OO0 k miaHUpyeMbIM
pe3yiabTaTaM OCBOEHHUs (enepanbHOM 00pa3oBaTeIbHON MPOTrpaMMbl OCHOBHOI'O
o0miero o0pa3oBaHusl W3yYEHHE Kypca OPUEHTUPOBAHO TaKXKe Ha pelIeHHE 3a/ad
BOCIIMTAHUSA U COLUMAIBHOIO PAa3BUTHUS OOydaromuxcs, Ha (popMHpOBaHHE y HUX
OOLIEMHTEIIEKTYaJIbHbIX YMEHHUM, YMEHHI pallMOHaIU3alMh y4eOHOTO Tpyla |
O00O0OIIEHHBIX CHOCOOOB  JIESITEIBHOCTH, HWMEIONIMX  MEXKIUCIUTITMHAPHBIH,
HAJMPEIMETHBIA XapaKTep.

Ha ero uzyuenue kypca «BBeneHue B Xumuio» OTBeJeHO 34 yaca B TEUCHHE
yueOHoro roaa (1 wac B Hemento) W3 4acTh, (PoOpMUpPYEeMOW y4YaCTHUKAMHU
00pa3zoBaTeIbLHBIX OTHOIICHUN

COJAEPKAHUE YYEBHOI'O KYPCA
XUMUA B IEHTPE eCTEeCTBO3ZHAHUS
XumMusi Kak 4acrb ecrecrBo3HaHusi. IIpeamer xumum. EctecTBO3HaHuME —
KOMILJIEKC HAayK O mpupone: (U3UKH, XUMHH,0MO0NOTHH U Teorpaduu.
[TonmoxkuTENbHOE U OTPULIATENIBHOE BO3AEHUCTBUE YeNIOBEKA Ha mpupony. [Ipeamer
xumud. Tena u BemectBa. CBOMCTBA BEIMIECTB KaK UX UHAWUBUyaIbHbIE TPU3HAKHU.
CBolicTBa BENIECTB KaK OCHOBA UX TPUMEHEHUS.
MeToabl u3ydyeHusi ecrecTBo3HaHusi. HaOmrogeHue Kak OCHOBHOM METOJ
MO3HAHUS OKPY>KAIOIIEeTro MUpa. Y CJIOBUS MPOBEICHUS HaOI0IeH . [ umores3a kak
NpEANoJIOKEHHE,  OOBICHSAIOIIEe  WJIM  IpeACKa3bIBalIllee  MPOTEKaHUe
HaOJ0/laeMoro  sIBIGHWS.  ODKcnepuMeHT.  JlaGopaTtopus.  DKCHEPUMEHT



naboparopubiii  u  goMamHui. CrnocoOGbl  (UKCHpPOBaHHS  PE3yJIbTATOB
skcnepumenTa. CTpoeHHe MIAMEHU CBEUH, CYyXOT0 TOPIOYET0, CHUPTOBKH.
IIpakTuyeckas padora «3HAKOMCTBO ¢ JIabopaTopHbIM 000pyHoBaHueM. [IpaBuna
TEXHUKHU O€30IMIaCHOCTH MPHU paboTe B XMMUYECKOM KaOuHeTe (J1TabopaTopun)».
IIpakTnueckass padora «HaOmogenue 3a ropsiie cBeuod. YCTpOHCTBO
cnupToBKU. [IpaBuina paboThl ¢ HarpeBaTeIbHBIMU MPUOOPAMM.
MopeanpoBanue. Mojenu kak abcTparupoBaHHbIE KOMTUU U3y4aeMbIX OOBEKTOB U
nporeccoB. Mozenu B gusnke. DieKTpoopHas MaIIMHa Kak a0CTparupoBaHHAas
MOieJIb MOJIHUK. Mozenu B Onosnoruu. buosornueckue Myssiki. Moienu B XUMUU:
MaTepHuaibHbIe (MOJEIN aTOMOB, MOJIEKYJI, KpUCTAJIOB, AlIAPATOB U YCTAHOBOK) U
3HAKOBBIC (XUMUYCCKUE 3HAKU, XUMHUECKUE (OPMYITBI U XUMUYECKHE YPABHCHMUS).
XuMu4eckass CHMBOJINKA. XUMHUUYeckue 3Haku. Mx o0o3HaueHue, mpou3HOIIEHNE
¥ MH(pOpMalUs, KOTOPYIO OHHU HecyT. Xumudeckue ¢popmynsl. X o0o3HaueHue,
MIPOU3HOIIIEHHE U HH(POPMAITUS, KOTOPYIO OHU HecyT. MHeKChl 1 KO (OUIIUECHTHI.
Xumusa U (pusuka. YHHUBEPCAJIbHBIN XapaKTep IOJ0KEHUH MOJIEKYJIAPHO-
KHHeTH4YeCcKoi Teopun. [IoHATHA «aTOM», «MOJIEKyIa», «<MoH». Kpucramimueckoe
cocTosiHuE BellecTBa. Kpucrammueckue peneTky TBepabix BemecTs. Juddysus.
BpoyHOBCKOE IBUKEHHE.

Xumus 1 pusznka. ArperaTHble COCTOSHUA BemecTBa. [loHsTue 06 arperatTHoM
COCTOSIHUM  BemllecTBa. ['a3o00pa3Hble, JKMJIKME U TBEpAble BEILECTBA.
Kpucrammueckue n amopgHbie TBepAble BeniecTBa. OU3NUECKUe U XUMHUYECKUE
SIBJICHUSL.

Xumus u reorpagust. ['eonornyeckoe CTpoeHre IUIAHETHI 3eMJISL: SIAPO, MAHTHS,
auTocdepa. DINEeMEHTHBIM COCTAaB TE€OJOTMYECKHUX COCTABHBIX YacCTEd IJIAHETHI.
MuHepaiibl U TOpHbIE TOPOJbl. MarmaTudeckue U ocajouyHble (OpraHuuecKue u
HEOPTraHWYECKHE, B TOM YHCIIE U TOPIOYHE) MTOPOIBI.

Xumusi u 0MoJ10rusi. XMMHUYECKUM COCTaB KUBOM KJIETKHU: HEOpraHuyeckue (Boaa
U MHUHEpAJbHBIE COJIM) M OpraHudeckue (OeTKU,KUPBI, YTIIEBOJbI, BUTAMUHBDI)
BemiecTBa. [IpocThle M CIOXKHBIE BEMIECTBA, MX POJIb B KU3HEACATEIbHOCTU
opranu3moB. buonorndeckas poiap BoAbl B xuBOM KieTrke. Dorocunre3. Poib
xsiopoduina B potocunTese. buonornueckoe 3HaueHUE KUPOB, OCIKOB, IPUPHBIX
Macell, yriaeBoJI0B U BUTAMUHOB JIJIS1 dKU3HEAEATEIbHOCTA OPTaHU3MOB.
KauyecTBeHHble peaknun B XUMHHU. [[oHATHE O KAYECTBEHHBIX PEAKLHIX KaK O
peaklMsIX, BOCIPUHUMAEMBIX OPraHOJENTUYECKH C TOMOIIbIO 3pEHHs, CllyXa,
oOoHsiHUA. AHanuTH4eckui a3¢dext. OnpenensieMoe BEIIECTBO U PEAKTUB Ha HETO.
B03MOXHOCTh U3MEHEHHUS POJIM Ha MPOTUBOMNOJIOKHYI0. PacnipocTpanenue 3amaxa
OJIEKOJIOHA, TyXOB WJIU Ae30/0paHTa Kak mnpouecc aAuddy3un. OOpasiubl TBEPAbIX
BEILECTB KPUCTAJUIMYECKOTO CTPOeHUsI. MoJIen KpUCTANIMYECKUX PEIIETOK.
HMemoncTpanuu. Komiekiusi pa3HbIX Tel U3 OJHOTO BEIECTBA WM MaTepualia
(manpumep, crekia — yjabopartopHas nocyna). Komnekuust pa3aiudHbIX TET WM
doTtorpaduii Ten w3 ATOMUHUS I WUTIOCTPAIMM HJIEU «CBOWCTBA —
npuMeHeHuey». YdeOHoe 000pyIoBaHME, MCIOJIb3yeMOe MPU H3yuYeHUH (U3HKH,
owonoruu, reorpadum W XUMHH. OIeKTpodopHas MalMHA B JICHCTBUMU.
['eorpaduueckue mozenu (riao0yc, kaprta). buonormdeckue mMoaenu (MyJsKU
OpraHOB M CHUCTEM OPraHOB PAacCTEHUM, >KMBOTHBIX M uejoBeka). Duznueckue U



XUMHUYECKHE MOJEIHN aTOMOB, MOJIEKYJ BELIECTB U UX KPUCTALIMYECKUX PEIIETOK.
OObeMHBIC U IIAPOCTEPIKHEBBIE MOJIEIN BOJIbI, YTIEKUCIOIO U CEPHUCTOTO T'a30B,
MeTaHa. PacmpocTpaHeHue 3amaxa OJIEKOJIOHA, JOyXOB WM J€30J0paHTa Kak
npouecc auddyszun. OOpasibl TBEPAbIX BEUIECTB KPUCTALUTUYECKOTO CTPOECHUSI.
Monenu KpUCTAUIMYECKUX PEIIeTOK. TpH arperatHbIX COCTOSIHUSL BOJBI.
«IlepenuBaHue» YIIEKUCIOrO Ta3a B CTakaH Ha YpPaBHOBEIICHHBIX Becax.
Komnekuuss KpucTauIMueCKMX © aMOP(HBIX BEIIECTB W U3JAETUN U3 HUX.
Komnekuuss muHepanoB (J1a3ypuT, KOPYHJ, XaJIbKONUPHT, (IIFOOPUT, TaJIHT).
Komnekuus ropueix nopoj (TpaHuT, pa3audHbie (OPMBI KaabIUTa MEJ, Mpamop,
U3BECTHSAK). Komekuus roprounx uckomnaeMoix (HeTh, KAMEHHBIN YTOJIb, CIAHIIbI,
topd). CimpToBast IKCTpakus XJIopoduiuIa U3 3eJICHBIX JUCTheB. KauecTBeHHas
peakuus Ha kuciiopo. KauecTBeHHas peakuus Ha yriieKucibiid ras. KauectBennas
peakiys Ha U3BECTKOBYIO BOJLY.

JlabopaTtopHsbie onbITbl. OnucaHue CBOWCTB KHUCIOPOAA, YKCYCHOM KHCIIOTHI,
amomMuaus. CTpoeHHe TIJIaMeHH (CBEYM, CHUPTOBKHU, CYXOr0 TOPIOYEro).
M3roToBneHre MOJEIEH MOJEKYJI XUMUYECKHX BEUIECTB W3 IUIACTHIIMHA.
Habmoienue 6poyHOBCKOTO JBUKEHHS YaCTUUEK YEPHOU TYIIH IIOJ] MUKPOCKOIIOM.
N3ydeHne rpaHuTa ¢ IOMOIIbIO YBEIUUUTEIBHOIO cTekiIa. OOHapyKeHue Kupa B
CEMEHaxX MOJCOJIHEUYHUKa M Tpeukoro opexa. OOHapyXeHHE >QUPHBIX Macenl B
anenbCUHOBOWM Kopke. OOHapykeHHe Kpaxmalia ©u Oeika (KJICHKOBUHBI) B
MIIEHNYHON MyKe. [[pormyckanune BIABIXaeMOT0 BO3/IyXa Y€pe3 U3BECTKOBYIO BOAY.
MaremaTnka B XUMHUH

OTHocuTe/JIbHBIE AaTOMHAast W MoJiekyjasipHass wmaccbl. [lonstue 00
OTHOCUTEIIbHOM AaTOMHOM M MOJEKYJSIPHOM Maccax Ha OCHOBE BOJOPOIHOM
eauHuIbl. HaxoxkaeHne OTHOCUTENbHOM aTOMHOM MacChl XMMHUYECKUX 3J1€MEHTOB
no tabmuue J[. WM. MengeneeBa. HaxoxneHre OTHOCUTENBHON MOJIEKYJISIPHOM
Maccel MO (QopMyJie BeElleCTBa KaK CyMMbl OTHOCHTENBHBIX AaTOMHBIX Macc,
COCTABJISIFOLIMX BEIIECTBO XMMUYECKUX 3JIEMEHTOB.

MaccoBasi 10/11 XHMHYECKOI0 3JIEMEHTA B CJOKHOM BemlectBe. [lonsTtue o
MacCOBOH J10JIe XUMUYECKOTO 3yieMeHTa (W) B CJIOKHOM BEIIECTBE U €€ pacyeT 1o
¢dopmyrne BemecTBa. Haxoxaenue Gpopmysbl BelIecTBa MO 3HAYEHUSIM MaCCOBBIX
JoJiel 00pasyIoIIUX €ro AIEMEHTOB.

Yucreie BemecTBa U cMecu. [loHsTue o yuctom BemecTBe U 0 cmecu. CMecu
razoo0pasHbie (BO31yX, MPUPOJHBIA Ta3), xkuakue (HedTb) U TBepAble (FOpHBIE
nopoasl, KynuHapHble cMmecu 1 CMC). CMecu TOMOTeHHbIE U TeTepOTreHHbIE.
Oo0bemMHasi 10J151 KOMIIOHEHTA ra3oBoii cMecH. [TonsTie 00 00ObeMHOM 10i1e ()
KOMITOHEHTa ra3zoBoi cmecu. CoctaB BO3ayxa U IpUpoAHoro raza. Pacuer oobema
KOMITOHEHTA Ta30BOM CMECH 10 €ro 0ObEMHOM J10J1€ U1 HA000POT.

MaccoBas 10151 BeliecTBa B pactBope. [loHATHE 0 MacCOBOI J1071€ BemecTBa (W)
B pacTtBope. PacTBopuTelb W PpacTBOPEHHOE BelIeCTBO. Pacyer Maccel
PacTBOPEHHOI'O BEILECTBA [0 MAcCCE€ pacTBOpa M MAacCOBOW J0JI€ PACTBOPEHHOTO
BEILECTBA U APYTUE PACUETHI C UCIIOIB30BAHUEM ITUX IMOHATHH.

IIpakTnyeckas padora «lIpuroroBneHue pactBopa ¢ 3aJJaHHOM MaccOBOW AOJEN
PacTBOPEHHOIO BEILIECTBAY.



MaccoBas noas npumeceii. [lonstue o uncTom BemecTse U npuMmecu. Maccosas
noJig mpumecu (W) B obpasiie ucxoaHoro BemiectBa. OcHOBHOE BemecTBo. Pacuer
Macchl OCHOBHOI'O BENIECTBA IO MACCE BELIECTBA, COJAEPHKALIETO OMPEAECIECHHYIO
MacCOBYIO JOJIIO IPUMECEN, U APYTUE PACUETHI C UCIIOJIB30BAHUEM ITUX MOHSITHUH.
JemoncTpanuu. MuHepanbl KynpuT U TeHOpUT. KoJuleKuuu pas3lindHbIX BUJIOB
MpamMopa M u3Jeauil (WiM WUIIOCTpauuid u3naenuii) u3 Hero. CMech pedyHOro H
caxapHoro mnecka M ux pazaenenue. Komiekiuss HePpTH U HEPTEHPOTYKTOB.
Konnexkuus 661TOBBIX cMecei (KynuHapHbIX cMeceit, CMC, mammyHei, HamuTKOB U
np.). Jdunarpamma o0beMHOro coctaBa Bo3ayxa. Jlmarpamma oObEMHOTO COCTaBa
npupoAHOro raza. O0pasupl BENIECTB U MATEPUAJIOB, COAEPKAIUX ONPEIEICHHYIO
JTOJTIO0 IPUMECEM.

JlabopaTtopHbie omnbIThl. M3yueHue cocTtaBa OBITOBBIX KYJIMHApHBIX U
XO035MCTBEHHBIX CMECEH MO dTUKETKaM. M3yueHne coctaBa HEKOTOPBIX OBITOBBIX U
(dapmaleBTUUECKUX MTPENapaToB, COAEPKALIUX ONPEECICHHYIO JI0JII0 IPUMECEH 110
UX ITUKETKAM.

SBjeHus, npoucxoasilye ¢ BemecTBaMu

Paznesnenne cmecer. [lonsatue o pasgeneHuH cMeced M OYMCTKE BELIECTB.
HexkoTopsle mpocTeiiiune crnocoObl pa3aeeHusl CMECeil: MpoceuBaHue, pa3aesicHUe
CMECEe  IOpOLIKOB  Kejle3a U Cepbl,  OTCTAauBaHWE,  JICKaHTallus,
HeHTpU(yTrupoBaHUe, pa3AeIiEHUE C TOMOLIBIO ACIUTEIbHON BOPOHKHU.
®uiabTpoBanue. OwibTpoBaHUE B JabOpaTOpuu, OBITY M Ha MPOU3BOJICTBE.
[TonsiTue o guibTpare.

Ancopouus. [Tonsitue 00 agcopOuMu 1 aacopOeHTax. AKTUBUPOBAHHBINA YTOJIb KaK
BaKHEUIINH aIcCOPOEHT, €ro UCIOJIb30BaHKe B ObITY, HA TPOU3BOICTBE U B BOEHHOM
nene. Y CTpOMCTBO MPOTHUBOTa3a.

JucTninsguus. JIMCTWUBSINUSA KaK TNPOLECC BBIACICHUS BEIIECTBA W3 KUJIKOU
cmecu. JluctuipoBaHHast BoJa U 00J1aCTH €€ IPUMEHEHUS.

Kpucrajnmsanusa wim BeimapuBanue. Kpucraumsanus W BblIapUBaHUE B
nabopatopun (KpucramumzaTopbl U (aphopoBble YaIKy I BBIIAPUBAHUS) U
npupoze. [leperonka nHedtu. Hedrenpomykrsl. dpakiimoHHasi eperoHka * uaKoro
BO3/yXa.

IIpakTnueckas padora «O4ynucTka NOBapEeHHOMN COJIM.

Xumunyeckue peaxkmuu. [loHATHE 0 XUMHYECKOW PEAKIMUA KakK Mpolecce
MIPEBPAILECHNS] OJHMX BEUIECTB B APYrHE. YCIOBUA TEUEHUS W MPEKpaICHUs
XAMUYECKUX PEAKLIHM.

IIpu3Haku xuMuveckux peakuuii. [IpuzHaky XMMUYECKUX peakiuii: U3MEHEHUE
LIBETA, BBIMAJECHUE OCaJKa, PACTBOPEHUE MMOJTYUYEHHOTO OCA/IKa, BBIJEIEHUE ra3a.
JemoncTpanuun. [IpocenBanne cMecu MyKu U caxapHOro recka. Paznenenue cmecu
MOPOILLIKOB CEpbl M XKene3a. Pa3neneHne cMecu MOPOIIKOB CEPbl M IECKA.
Pasnenenue cMmecu BOABI U PACTUTENIBHOIO Macja C ITOMOIIBIO JEIUTEIBHOU
BopoHku. llentpudyruposanne. @unbtpoBanme. Kosiekius pecnupaTopHBIX
MacoK M MapJeBbIX MOBSI30K. AJCOpOIMOHHbBIE CBOMCTBA aKTUBUPOBAHHOTO YTJIS.
Cunukarens U ero NpUMEHEHUE B ObITY U JIETKOM MpoMbIIIeHHOCTH. [IpoTrBOras
U €ro ycrpoucrBo. IlomyueHne IUCTWINIMPOBAHHOM BOABI C  IOMOIIBIO
7a00OpaTOpHON YCTAaHOBKM [JI1 TEPErOHKH JKUJKOCTel. Pasnenenuwe cmecu



NepMaHraHata M JIuxpomaTra Kaiaus crnocoOoM Kpuctamwmzanuu. Komekius
«Hedts u HedrenpoaykTs». B3zauMozeiicTBue MOPOIIKOB Kejle3a U Cephbl MpHU
HarpeBaHuu. [loslydeHue yriaekuciaoro Tra3a B3aWMOJICWCTBUEM Mpamopa ¢
KHCIIOTOW M OOHApy»KEHHE ero ¢ MOMOIIbI0 U3BECTKOBOM BOJbl. KatamuTuueckoe
paslioKeHHe TMepoKcuaa BojopoAa (KaTramu3atop -— JUOKCHJ MapraHia).
DepMEHTAaTUBHOE PAa3JI0KEHUE IEPOKCHAA BOJAOPOJA C TMOMOIIBI KaTajasbl.
KUCHOTHBIA OTHETYIIUTENb, €r0 YCTPOWCTBO W MNPUHIMUIT JeWcTBUA. Peaknus
HEHTpanu3auy OKpameHHoro (eHondraaenHoM pacTBOpa IIEIOYH KHCIOTOM.
B3auMmopeiicTBue pacTBOpa NEpMaHraHata M JAUXpomaTa Kajusg C PacTBOPOM
cynb(ura Hatpus. [lomyuenue ocamka rumpokcuaa menu (II) wim rumpoxcuma
xenes3a (I1I) peakuueit oomeHa. PacTBopeHrEe MOIy4eHHBIX 0CAaJKOB THAPOKCH]IOB
METAJUIOB KHUCJIOTOM. llomydeHne yriiekuenoro ra3a B3anMOJEHCTBHEM pacTBOpa
KapOoHaTa HaTpUs C KUCTIOTOM.

JlabopaTtopHbie onbIThI. PazneneHue cMecu CyxXoro MOJIOKa W PEYHOro IIECKA.
Uzrotosnenne punbtpa u3 GUILTPOBAIbHON OymMaru win OyMakHOU canderku.
M3roToBieHre MapieBbIX MOBSI30K KaK CpPEJCTBA WHAMBUAYAJIbHOM 3allUTHl B
NEPUOJ SNUAEMUN Ipunma. M3ydeHne cocraBa M NPUMEHEHHUS CUHTETUYECKUX
MOIOLIUX CPEICTB, COAEpKAIIMX dH3UMBL. M3ydeHue ycTpoiCTBa 3aKUTAKU U €€
IUIAMEHMU.

Paccka3bl 1o Xumuu

Paccka3bpl 00 ydeHbIX. Bpiparommecss pycCcKue Yy4YEHBIE-XMMHKH: JKA3Hb U
nestenpHoCcTh M. B. JIomonocoBa, . 1. MenaeneeBa, A. M. bytneposa.
Paccka3bl 00 3j1eMeHTaxX M BelecTBaX. MeTaiulbl: aJIOMUHMHI, K€JI€30, 30J10TO.
Hewmetamnbl: a3ot, Bogopoa. Bona. Xnopun natpust. KapOoHaT Kanbius.
Paccka3sbl 0 peakuusix. @orocunres. ['openune. Kopposus MeTaios.
IIpakTHuyeckas padora (10MalIHUI IKCIIEPUMEHT) «BpipamnBaHue KpUCTAIIOB
COJIN.

IIpakTnueckas padora (nomMamHuii 3kcnepumenT) «Koppo3ust meTamiosy.

MeTanpeamMeTHbIe CBSI3H:

1) YMEHHUE CaMOCTOSITENIbHO ONpPEAEIATh LEIN CBOEro OOyueHus, CTaBUTh U
dbopmynmupoBaTh i1 ceOS HOBBIE 3aJaul B y4€Oe W T03HABATEILHOM
NEeATEIbHOCTH, pPa3BUBaTh MOTHBBI W HMHTEPECHl CBOEH I103HABATEIBHOU
NEATEIbHOCTH;

2) YMEHHE CaMOCTOSITEIbHO IJIAHUPOBATh MYTHU JOCTHXKEHHUS LIeJieH, B TOM
yyciie albTepHATUBHBIC, OCO3HAHHO BHIOMpaTh Hauboaee >(PPeKTUBHBIE
CIOCOOBI pelieHus yueOHBIX U TO3HABATEIbHBIX 3a/1a4;

3) YMEHHE COOTHOCUTHb CBOM JIEUCTBHSI C TUIAHUPYEMBIMH pPE3yJbTaTaMH,
OCYUIECTBJISTh KOHTPOJIb CBOEHM JESTENbHOCTH B MPOLIECCE JTOCTUKEHUS
pe3ynbTaTa, ONpeAesATh CIOoCOObI IEUCTBUI B paMKax NPeJI0KEHHBIX YCIOBHMA
u TpeOOBaHMIA, KOPPEKTUPOBATH CBOM JICUCTBUS B COOTBETCTBHUU C
MU3MEHSAIOLIENCS CUTYalueN;

4) YMEHUE OIICHMBATh IPABUJIBLHOCTh BBHINOJHEHUS Y4YeOHOM 3ajaud,
COOCTBEHHbBIE BOBMOXHOCTH €€ pELICHUS;

5) BJIAJEHUE OCHOBAMHU CaMOKOHTPOJIS, CAMOOLEHKH, MPUHATHS PELICHUN U
OCYILIECTBIICHUSI OCO3HAHHOTO BbIOOpa B Y4eOHOW W MO3HABATEIbHOMN



JIeSITEIbHOCTH;

6) YMEHHE OMNpENeNaTh IOHATUS, CO3/laBaTh OOOOIIECHMS, yCTaHABJIMBATh
aHAJIOTUM, KJIACCU(PUIIUPOBATh, CAMOCTOSATEIPHO BBHIOMpATh OCHOBAHUSA U
KpUTEpUH Il KJIacCU(UKAIIMKA, YCTaHABIMBATh IPUUUHHO--CJICACTBEHHbBIC
CBSI3HM, CTPOUTH JIOTMYECKOE PACCYKICHHUE,

7) yMoO3aKjrodeHue (MHAYKTUBHOE, JEAYKTUBHOE U IO aHAJIOTHH) M JeaTh
BBIBOJIBI,

8) yMEHHUE CO03/]aBaTh, MIPUMEHIThL U MPEOOpPa30OBbIBATh 3HAKKM U CUMBOIJIBI,
MOJIEIIA U CXEMBI JUTsI pEIIeHUsT y4eOHbIX U TTO3HABATEIBHBIX 33/1a4;

9) CMBICJIOBOC UTCHHUC;,

10) yMEHHE OPraHU30BbIBATh Y4ye€OHOE COTPYJHUYECTBO U COBMECTHYIO
JIEATEIIbHOCTh C YYUTEJIEM U CBEPCTHUKAMU; padOTaTh WHIAWBHUAYaJbHO U B
TpyIINe: HAaXOAUTh OO0IlIee pelieHue W paspemiath KOHQIMKTHI Ha OCHOBE
COTJIACOBAHMS MO3UIIUH U yuéTa HHTEPECOB; POpMYIUpPOBaATh, apTYMEHTHPOBATh
1 OTCTAauBaTh CBOE MHCHHE;

11)yMEHHE OCO3HAHHO HCIIOJb30BaTh PEUYEBBIE CPEIACTBA B COOTBETCTBUM C
3a7a4yeii KOMMYHHUKAIIMU JJIsl  BBIPQXEHHUS CBOMX YYBCTB, MBICIEH U
MOTPEOHOCTEH; IUIAHUPOBAHUS M PETYJAIMN CBOCH NESITCIHPHOCTH; BIAJICHUE
YCTHOM U MUCbMEHHOW PEYbI0, MOHOJIOTHYECKON KOHTEKCTHOW PEYbIO;

12) popMHpoOBaHUE W Pa3BUTHE KOMIIETEHTHOCTH B OOJIACTHU HCIIOIb30BAHUS
MH(POPMAITMOHHO--KOMMYHUKAITMOHHBIX TEXHOJIOTHIA;

13)popMUpOBaHUE U PA3BUTHUE HKOJOTHUUECKOTO MBIIUICHUS, YMEHHUE
MIPUMEHATH €r0 B MO3HABATEIBbHOM, KOMMYHUKATUBHOW, COLIMAIILHON MPAKTUKE
U Ipo(hecCHOHaTbHON OpUEHTAIUH.

14)B oOnacTtu mnpeaMeTHbIX Pe3yJbTaToB 00pa3oBaTelibHAas OpraHU3alus
o0111ero o0Opa3oBaHus peaau3yeT CIeayolre 3a1aun:

15) hOpMHUpPOBaHKE MTEPBOHAYAIBHBIX CHCTEMATU3UPOBAHHBIX MPEACTABICHUM
O BEIIECTBAX, MX MPEBPAILICHUSAX W MPAKTUYECKOM IPUMEHEHUH; OBJIAJICHHUE
MOHSITUMHBIM allllapaToOM U CUMBOJIMYECKUM SI3IKOM XUMUM;

16) 0CO3HaHHE OOBEKTHBHOM 3HAYMMOCTH OCHOB XHMHYECKOH HAayKH Kak
00JlacTM  COBPEMEHHOTO  €CTECTBO3HAHHUS, XHMHYCCKMX IPEBpAIICHUI
HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB KaK OCHOBBI MHOTHX SIBICHUH KMBOM
Y HEXXHBOW MPUPOJIBI; YIIIyOJIEHUE TIPEACTABICHUN 0 MaTEpPUAILHOM €IHMHCTBE
MHPA;

17)OBJaJIcCHUE OCHOBAMHM XHUMHUUYECKOW TIPaMOTHOCTH: CIIOCOOHOCTBIO
aHaJM3UPOBaTh U OOBEKTUBHO OLICHUBATH KU3HEHHBIE CUTYAIlUH, CBSI3aHHBIC C
XUMHEHM, HaBbIKaMU 0€30MacHOTO OOpaIleHus ¢ BEleCTBaMH, UCII0JIb3yEMbIMU
B TIOBCEIHEBHOM IKW3HU, YMEHHEM aHAJIM3UPOBATh U  IUIAHUPOBATh
AKOJIOTUYECKH Oe€30macHOoe IOBEJACHUE B IIENAX COXpaHEHUsl 3JI0POBbI U
OKPYKaroUIEn Cpebl;

18) hopMHpOBaHWE YMEHWN YCTAHABIMBATH CBS3W MEXIYy peajJbHO
Ha0JII0/1aeMBbIMH XUMHYECKUMH SBJICHUSIMU U IIPOIIECCaMU, TTPOUCXOISIIUMH B
MUKPOMHUPE, OOBSICHATH MPUYMHBI MHOTOOOpa3vs BEIIECTB, 3aBUCUMOCTh HX
CBOWCTB OT COCTaBa U CTPOEHUS, A TAKKE 3aBUCUMOCTb MPUMEHEHUS BELIECCTB
OT UX CBOMCTB:



19) mpuoOpeTeHne OMbITa HKCIOJIb30BAHUS PA3TUYHBIX METOAOB H3yUYCHUS
BEIICCTB: HAOIOJCHMS 3a WX MPEBPAIICHUSMHU TPU MPOBEICHUN HECIOXKHBIX
XUMHYECKUX IKCIIEPUMEHTOB C HCIIOJIH30BaHUEM JJA00paTOPHOTO 000pYA0BaHUS
U TIpuOOPOB;

20) popMUpOBaHHE TIPEICTABICHUIA O 3HAYCHUU XHMHYCCKOW HAyKd B
pPEIICHHH COBPEMEHHBIX OJKOJOTHYECKMX TMpoOjeM, B TOM 4YHCIE B
MPEIOTBPAIICHIH TEXHOTCHHBIX U DKOJIOTUYECKUX KaTacTpod.

Peasn3auus MIKOJIbHBIMM MeIarOraMu BOCIUTATEIbHOI0 MOTEHIHAJIA YPOKA
npesnonaraer cienyromiee (Ha ocHoBe [IporpamMmbl BOCIUTaHNSA TUMHA3UH):

- MOOYXXJIeHHE K MO3UTHUBHOMY BOCTIPHUSTHIO y4YaIllUMHCS TpeOOBaHUN U MPOCHO
yUUTENsl, IPUBJICUCHUIO WX BHUMaHHUS K 00OCyXJaeMoil Ha ypoke HH(pOpMaluy,
aKTUBU3AIINU UX TT03HABATEIHHON JAESITETbHOCTH;

noOyXKJIeHHE IIKOJHHUKOB COOJIIONAaTh Ha YPOKE OOIICTIPUHSITHIE HOPMBI

NOBEJICHUS, MpaBWiIa OOLIEHHUS CO CTApIIMMM (YUUTENISIMU) U CBEPCTHUKAMU
(ILIKOJIbHUKAaMMU ), IPUHIUIIBI YIEOHOU JUCITUTUTMHBI U CAMOOPTaHU3allnK;
* TIPUBJICYEHNE BHUMAHUS IIKOJbHUKOB K IICHHOCTHOMY acCIEKTy M3y4aeMbIX Ha
ypOKax SIBJICHHUN, OpraHu3aius ux padoThl C MOIy4aeMOM Ha YPOKE COLUAIBHO
3HaYUMOW HMH(popManuell — HWHULUMUPOBAHHE €€ OOCYKIEHHs, BbICKA3bIBAaHUS
yUYalIMMHCS CBOETO MHEHUS 10 €€ MOBOAY, BBIPAOOTKU CBOETO K HEM OTHOLICHMS;

UCIIOJIb30BAaHUE BOCIUTATENBHBIX BO3MOXHOCTEH COJEpKaHUS Yy4yeOHOro
npeaMeTa yepe3 JEMOHCTPAILMIO IETSM MIPUMEPOB OTBETCTBEHHOTO, TPAsKIAHCKOTO
MOBEJICHUSI, TIPOSIBJICHUSI YEJIOBEKOIIO0US M JOOpOCEpACHYHOCTH, Yepe3 MoA0op
COOTBETCTBYIOIIMX TEKCTOB Ui YTEHHSA, 3a1ad JUIsl PEIICHUs, MPOOJIEMHBIX
cUTyanui Jyist 00Cy»KJIeHUsl B KJ1acce;

NpPUMEHEHHE Ha YpOKEe MHTEPAKTHUBHBIX (opM paboThl  y4aluxcs:
WHTEIJICKTYyallbHBIX ~ WTP, CTHUMYJIHPYIOMIMX TO3HABATEIbHYIO  MOTHBAIUIO
HIKOJIbHUKOB; JHWJAKTUYECKOro TeaTpa, TA€ IMOJyuYEeHHblE Ha YpOKE 3HaHUS
OOBITPBIBAIOTCA B TeaTPAJIbHBIX MOCTAHOBKAX; JMCKYCCHUH, KOTOpBIE JaroT
y4dalumcsi BO3MOKHOCTbh MPUOOPECTH ONBIT BEJIEHUSI KOHCTPYKTUBHOTO JHAJIOTa;
rpynnoBoil paboTsl UM paboThl B Mapax, KOTOPhIE yyaT MIKOJIbHUKOB KOMaH/IHOM
paboTe U B3aMMOJEICTBUIO C IPYTUMH JI€ThMU;

BKJIFOUEHHE B YPOK WIPOBBIX MPOLEAYp, KOTOpPbIE IOMOTAIOT MOJAEpXKaTh
MOTHBALIMIO JIeTe K TMOJYYeHHIO 3HAHWW, HaJaXKUBAaHUIO [O3UTHUBHBIX
MEXKINYHOCTHBIX ~ OTHONIEHWH B  KJAcce, IMOMOTAlOT  YCTaHOBJICHHIO
n00poXxkeIaTeIpHON aTMOoc(epsl BO BpeMs YPOKa;

- opranuzanus medcTBa MOTUBUPOBAHHBIX M 3PYIMPOBAHHBIX YYAIIUXCS HAJ WX
HEYCIEBAIOIIMMU  OJHOKIACCHUKAMHM, JAlOMIETO  IMKOJBHUKAM  COITHAIBHO
3HAYUMBIN OTIBIT COTPYAHUYECTBA U B3aUMHOW ITOMOIIIH;

* MTHUIUUPOBAHUE U TIOICPKKA UCCIICIOBATEILCKOM AEITeTbHOCTH IIIKOJIEHUKOB B
pamMKax peaju3alud UMU WHIUBUIYAIbHBIX W TPYIIOBBIX HCCIEIOBATEIHCKUX
OPOEKTOB, YTO JacT IIKOJbHUKAM  BO3MOXHOCTb  IPHOOPECTH  HABBIK
CaMOCTOSITENIFHOTO PEIIECHUSI TEOPETUUECKON POOIeMbl, HABBIK TEHEPUPOBAHUS U
oopmiieHus: COOCTBEHHBIX HJIEH, HABBIK YBAXKUTEIHHOTO OTHOIIEHUS K UYKHM
uzaesiM, oopMIEHHBIM B paboTax APYruX MCCIEA0BaTENeH, HABBIK MyOJINYHOTO



BBICTYIUIEHUS IIEPE] Ay AUTOPUEN, APTYMEHTUPOBAHNS U OTCTAMBAHUS CBOEH TOYKHU
3peHusl.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI KYPCA
«BBEAEHUE B XMMHIO» HA YPOBHE OCHOBHOI'O OBHLIEI'O
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pPE3yNbTaThl OCBOEHHUS MPOTrpaMMbl OCHOBHOTO OOMIETrO
oOpa3oBaHUs JOCTHUTAIOTCS B XOJI¢ OOyYEeHHMS XUMHUU B €IWHCTBE y4EeOHOU H
BOCHUTATEIILHON JEATEIBHOCTH B COOTBETCTBUM C TPAJUIIMOHHBIMU POCCHICKUMHU
COLMOKYJIbTYPHBIMA W JTYXOBHO-HPAaBCTBCHHBIMU IIEHHOCTSIMHU, TPHUHSATBIMU B
oOlllecTBE MpaBWJIaMM W HOPMAaMHU TMOBEJACHUS M CIOCOOCTBYIOT Mpolieccam
CaMOITO3HAHUS, CAMOPA3BUTHUS U COLMATIM3AIIUN 00YUYaIOIINXCS.

JInyHOCTHBIE  pe3yibTaThl  OTPaXalOT  TOTOBHOCTh  OOyYarommxcs
PYKOBOACTBOBATbCS CHUCTEMOW TMO3UTUBHBIX ILIEHHOCTHBIX OpUEHTAlUW U
pacCIIMPEHUE OIBITA AESITEIBHOCTH HAa €€ OCHOBE, B TOM YHUCJIE B YACTH:

1) maTpuoOTHYECKOTr0 BOCTIMTAHUS

LIEHHOCTHOI'0 OTHOLIECHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY
Y HAy4YHOMY HACJIEAUI0, NOHMMAaHUs 3HAYEHUs] XUMHYECKOW HAyKu B IKU3HU
COBPEMEHHOT0 OOIIECTBA, CIIOCOOHOCTH BJIAJIETh JOCTOBEpPHOU MHGpOpMaIMeil o
MEPEIOBBIX JOCTHXKEHUSX M OTKPBITUAX MHUPOBOM M OTECUYECTBCHHOM XUMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 YCTPOMCTBE MUpa U OOIIIECTBA;

2) rpakKAaHCKOr0 BOCIUTAHMS:

MPEJCTABICHUSI O COUMAIBHBIX HOPMax M MPABWIAX MEKIMYHOCTHBIX
OTHOILICHUH B KOJIJIEKTHUBE, KOMMYHUKATHUBHOM KOMIETEHTHOCTH B OOIIECTBEHHO
MOJIE3HOM,  Yy4EOHO-UCCIENOBATENbCKOM, TBOPYECKOM W JIPYTUX  BHJAX
JIeATEIIbHOCTH, TOTOBHOCTH K Pa3HOOOpPa3HOM COBMECTHOM MAEATENbHOCTU MpHU
BBITIOJIHGHUU YYE€OHBIX, TO3HABATEIbHBIX 3a/lay, BBHIMOJHEHUH XUMHUYECKUX
HKCIIEPUMEHTOB, CO3/JaHUU YUYEOHBIX MPOEKTOB, CTPEMJICHUS K B3AMMOIIOHUMAaHUIO
¥ B3aMMOIIOMOIIIY B TIPOIIeCcCe 3TON yUeOHOM IeITeNTbHOCTH, TOTOBHOCTH OIIEHUBAThH
CBO€ IIOBEJACHME M TMOCTYIKM CBOMX TOBApUIUEH C MNO3UIMU HPABCTBEHHBIX U
IIPABOBBIX HOPM C YUETOM OCO3HAHUSI IOCIEACTBUM MOCTYIIKOB;

3) HEHHOCTH HAYYHOTI'0 MO3HAHUS:

MHPOBO33PEHUYECKUE TIPEJICTABICHHUSI O BEIIECTBE M XMMHUUYECKOW PEaKIIUH,
COOTBETCTBYIOIIIME COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU W COCTABJISIONINE
OCHOBY [IJI1 TIOHUMAaHUS CYIIIHOCTH HAYYHOW KapTUHBI MUpA, MPEACTaBieHUs 00
OCHOBHBIX 3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOJBI, B3aUMOCBS3SIX YEJIOBEKA C
MIPUPOTHOM CPENOM, O POJIM XUMHUH B TTIO3HAHUU 3TUX 3aKOHOMEPHOCTEM;

[M03HABATEJIbHBIE MOTHUBBI, HAIIPABJICHHBIE HA MOJYYEHHE HOBBIX 3HAHWUM IO
XUMHUH, HEOOXOJMMBIE I OOBSICHEHUS HAOJ0JIaeMbIX MPOIECCOB W SIBJICHUM,
MO3HABATENILHON, WH()OPMAIMOHHOW M YHUTATEIIbCKOW KYJIbTYPHI, B TOM YHCJE
HAaBBIKOB CaMOCTOSITEIbHOM palboThl C Y4YeOHBIMU TEKCTaMH, CIPABOYHOMN
JUTEPATYPOH, JIOCTYIMHBIMA TEXHUYECKHUMH CPEACTBAMU HMH(POPMAITMOHHBIX
TEXHOJIOTUH;



UHTEpeC K OOYYeHHUI0 U TMO3HAaHHIO, JI0003HATEIBHOCTh, TOTOBHOCTH U
CIOCOOHOCTh K  €caMOOOpa3oBaHMIO, TMPOEKTHOM U  HCCIEIOBATEIbCKOU
NeSATEIbHOCTH, K OCO3HAHHOMY BBIOOPY HAIpPaBICHHOCTH M YPOBHS OOy4YeHUS B
JaJIbHEHIIIEM;

4) hopMHUPOBAHUSI KYJIBTYPbI 310POBbSI:

OCO3HAaHHUE IIEHHOCTU KW3HU, OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY
3JI0POBbIO, YCTAaHOBKHM Ha 3J0pPOBBIM 00pa3 >KU3HU, OCO3HAHHE IOCIEACTBUU U
HEIPUATUE BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aIKOT 0, HAPKOTUKOB, KYpEHUS),
HEOOXOJMMMOCTH COOJIONEHUS TPaBMWJI OCE30MacCHOCTH TIPU  OOpaIeHUH C
XUMHUYECKMMH BEIIECTBAMU B OBITY U PEANbHON KU3HH;

5) Tpy10BOTr0 BOCIIMTAHUS:

MHTEpEC K MPAaKTUUYECKOMY U3yUYEHHUIO Ipodecchii U TpyJa pa3auyHoro poja,
YBaXEHUE K TPYAY U PE3YJIbTaTaM TPYJIOBOM J€ATEIbHOCTH, B TOM YUCJIE HA OCHOBE
OPUMEHEHUsT  NPEIMETHbIX 3HAHUM [0  XMMHUHM, OCO3HAHHBIA  BBIOOD
WHUBUyaIbHON TPAEKTOPUU MPOJOHKEHUST 00pa30BaHus C YUETOM JIMYHOCTHBIX
UHTEPECOB U CIOCOOHOCTH K XMUMHUHU, OOIIECTBEHHBIX UHTEPECOB U MOTPEOHOCTEH,
yCIEeHOW po(eCCUOHATBHON IEATEIbHOCTU U Pa3BUTHsI HEOOXOJUMBIX YMEHHMH,
TOTOBHOCTB a/1alITUPOBATHCA B MPO(HECCUOHATIBHOM Cpeie;

6) IK0JI0THYECKOT0 BOCIIUTAHUS:

HKOJIOTUYECKU 11eTIECO00pa3HOe OTHOLIEHHE K IPUPOJIE KaK HCTOUHUKY KU3HU
Ha 3emile, OCHOBE €€ CyIEeCTBOBaHMUS, MOHMMAaHWE IIEHHOCTH 3I0pOBOr0 M
Oe3omacHOro o0Opas3a >KH3HU, OTBETCTBEHHOE OTHOIIEHHE K COOCTBEHHOMY
(GU3MYECKOMY M TICUXHMYECKOMY 370pPOBbIO, OCO3HAHHE LEHHOCTH COOJIIOICHUS
npaBui 0€30MACHOTO MOBEAEHUS MTPU padoTe C BEIIECTBAMHU, a TAK)KE B CUTYaLUsX,
YTPOXKAIOIINX 3I0POBbIO U )KU3HU JIOEH;

CIIOCOOHOCTH TPUMEHSTHh 3HAHUS, MOJIy4aeMble MPU U3YYEHUH XUMHH, IS
pELICHUs 3a/1a4, CBSA3aHHBIX C OKPY’KAIOLIEH MPUPOIHOU CPEIOH, ISl MIOBBIIIEHUS
YPOBHSL ~ 3KOJIOTMYECKOW  KYyJIbTYphl, OCO3HaHUS TIJ00AJIBHOIO  XapakTepa
HKOJIOTUYECKUX MpOoOJIeM M MyTed MX pelIeHHs] MOCPEACTBOM METOAOB XHMHH,
HKOJIOTUYECKOTO MBIIUIEHUS, YMEHUs PYKOBOACTBOBAaThCS UM B ITO3HABATEJILHOM,
KOMMYHHMKAaTUBHOW U COLMAJIBHON IIPAKTHKE.

METAIIPEAMETHBIE PE3YJIbTATDBI

B cocraBe MeTanpeAMETHBIX pe3yJbTaTOB BBIICISAIOT 3HAYUMBIE JJIS
dbopMHpoBaHUsS MUPOBO33pEHHUS 00ILIEHAYYHbIE TOHITHS (3aKOH, TEOPHUSL, TPUHIIUII,
runore3a, (akt, CHUCTEMa, MPOLECC, OSKCIEPUMEHT U JIpyroe.), KOTOpbIe
UCIIOJIB3YIOTCSl B €CTECTBEHHO-HAYYHbIX YYEOHBIX NpPEIMETax U MO3BOJISIOT Ha
OCHOBE 3HaHUI M3 ATUX MPEAMETOB (POPMUPOBATH MPEICTABICHUE O LIEJIOCTHOU
HAy4YHOM KapTHUHE MHUPA, U YHUBEpCAJIbHbIE yUeOHbIE JAeUCTBUS (ITO3HABATEIbHbBIE,
KOMMYHUKATUBHBIC, PETYJISATHBHBIE), KOTOpblE 0OecneurnBarOT (OpMUPOBAHUE
TOTOBHOCTH K CaMOCTOSITEJIBHOMY IIJIAHUPOBAHUIO U OCYILECTBICHHUIO Y4eOHOMN
NESATEIbHOCTH.

ITo3HaBaTe/IbHBbIC YHUBEPCAJIbHBIC YUeOHbIE 1eiiCTBUS

ba3oBble 1ornyeckue aefcTBus:

YMEHUS MCHOJb30BATh MPHUEMBI JIOTHYECKOTO MBIIIJIEHUS MPU OCBOEHUH
3HAHUMW: PACKPBHIBATH CMBICI XMUMHUYECKUX MOHSATUU (BBIACIATH UX XapaKTEpHbIC



IPU3HAKH, YCTAHABJIMBATh B3aHMOCBS3b C JPYTMMHU MOHATHSIMH), UCIOJIb30BaTh
MOHATHUS 1711 OOBSICHEHUSI OTJICIBHBIX (PAKTOB U SIBJIICHUI, BEIOUpPATh OCHOBAHUS U
KpUTEPUH U1l KJIACCU(PUKALMM XUMHUYECKUX BEIIECTB M XUMHUYECKUX PEaKIuH,
yCTaHaBJIMBATh MPUUMHHO-CIICJACTBEHHBIE CBS3M MEXAY OOBEKTaMU H3y4YCHUS,
CTPOUTH JIOTUYECKHUE pacCykAeHUsS (MHAYKTUBHBIC, I€IYKTUBHbBIC, [10 aHAJIOTUN),
JI€TIaTh BBIBOJIBI U 3AKIIOYCHHS;

yMEHUE TMPUMEHITh B TIPOILlECCe TMO3HAHUS TOHATHS (NMPEAMETHBIE U
MeETaIpeIMETHBIE), CHMBOJIUYECKUE (3HAKOBBIE) MOJIENHU, UCIIOJIb3yEMbIE B XUMUH,
peoOpa3oBbIBATh MIMPOKO MPUMEHSEMbIE B XUMHUH MOJEIbHBIEC MPEICTaBICHUS —
XUMHYECKUI 3HAaK (CMMBOJI JJIEMEHTA), XUMHUYecKas (opMmyrna U ypaBHEHHE
XUMUYECKON PEAKUUU — MPU PEUICHUH YYEOHO-II0O3HABATENbHBIX 337a4, C YYETOM
TUX MOJEIBHBIX MPEJCTABICHUN BBISBISATH U XapaKT€PU30BaTh CYLIECTBEHHbIE
MPU3HAKU U3YYaeMbIX OOBEKTOB — XUMUYECKUX BEIIECTB U XUMHUYECKUX PEAKIHUH,
BBISBJIATH  OOIIME  3aKOHOMEPHOCTH, NPUYMHHO-CJIEICTBEHHbIE CBSI3U U
IIPOTUBOPEYHS B U3Y4AEMBIX IIPOLIECCAX U SIBICHUSAX.

ba3oBble uccienoBarejbcKue 1eMCTBUA:

YMEHUE HCIIOIb30BaTh IMOCTABJICHHBIE BOIIPOCHI B KAa4€CTBE WHCTPYMEHTA
NO3HAHMsI, & TAKXKE B KAUE€CTBE OCHOBBI U1 (HOPMUPOBAHMSI TUTIOTE3bI IO IPOBEPKE
IIPaBUIIBHOCTH BBICKA3bIBAEMBIX CYXKICHMIA;

npuoOpeTeHne OmbiTa MO IUIAHUPOBAHUIO, OPraHU3allud U IPOBEICHUIO
YUYEHMUYECKUX JKCIIEPUMEHTOB, yMEHHE HaOmoIaTh 3a XOAOM Ipolecca,
CaMOCTOATENILHO MPOTHO3UPOBATh €0 pe3yJbTar, (PopMyIUpoBaTh 000OLIEHUS U
BBIBOJIbI 110 pE3yJIbTaTaM MPOBEIEHHOIO OMbITA, UCCIIEOBAHUS, COCTABIATH OTUET
0 MpOJIeTITaHHOM padoTe.

Pabora ¢ undpopmaunmeii:

yMEHUE BbIOMpATh, AHAIM3UPOBATH W HWHTEPIPETUPOBATH HHPOPMALIUIO
pa3IMyYHBIX BUIOB U (HOPM MpPEACTABICHUS, MOTYYaEMYIO0 U3 Pa3HbIX MCTOYHUKOB
(Hay4HO-TIOIyJIIpHAasl JIUTepaTypa XHUMHUYECKOTO COJEp)KaHMs, CIpPaBOYHbIC
nocobust, pecypcbl MHTepHeTa), KPUTUYECKHM OLEHUBATh MPOTUBOPEUUBYIO U
HEJI0OCTOBEPHYIO MH(DOPMAITHIO;

YMEHHE MPUMEHATh Pa3IUYHbIE METOJbl U 3allpoChl MPU MOUCKE U OTOOpE
UHGOpPMAIllMM U COOTBETCTBYIOIIMX JIAHHBIX, HEOOXOAMMBIX JJIsi BBIIIOJHEHUS
y4eOHBIX U MO3HABATENbHBIX 3aJau ONpeneIEHHOro THIIA, MPUOOPETEHHUE OIbITa B
00JIaCTH  MCHOJIb30BaHUS ~ MH(GOPMAIIMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJIOTHUH,
OBJIaJICHUE KYJIbTYpOH aKTUBHOTO MCIOJIb30BAHMS PA3IMUHBIX IOMCKOBBIX CUCTEM,
CaMOCTOATENLHO BHIOUPATh ONTUMANIBHYIO (pOpMy TMpeacTaBieHus] UHPOpMaLUU U
WUTIOCTPUPOBATh pEIIAEMble 3aJa4l HECIO0XXHBIMA CXEMaMH, JharpaMmMaMu,
npyrumu popmamu rpaduKi U KX KOMOMHAIUSAMY;

YMEHUE UCIOJIb30BaTh M aHAJIM3UpOBaTh B Ipolecce ydyeOHOH W
UCCIIEIOBATENLCKON NIeATEIbHOCTH MH(POPMAIMIO O BIUSHUHM MPOMBIIUICHHOCTH,
CEJIbCKOI0 XO35IMCTBA M TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOIIEH MPUPOIHOU
Cpelbl.

KoMMyHMKAaTHBHBIE YHHBeEpPCAJbHbIe Y4eOHbIe JeHCTBHS:



YMEHHS 33]1aBaTh BOMPOCHI (B XO/€ IMajiora u (Miam) JUCKYyCCUM) MO CYIIECTBY
oOcyxnaemMol TeMbl, (OpPMYyIUpPOBaTH CBOM MPEIIOKEHUS OTHOCUTEIHHO
BBITIOJTHEHUS MIPEJIOKEHHOM 3a1auu;
YMEHHSI  NOPEACTABISATh  IOJYYEHHBIE  pE3yJbTaThl  I[MO3HABATEIBHOU
JEATEIBHOCTH B YCTHBIX M TIHCHbMEHHBIX TEKCTAaX; JejaTh MPE3CHTALNIO
pe3yIbTaTOB BBHIMOJHEHHUS] XUMHUYECKOTO JKCIEPUMEHTa (J1a0OpaTOPHOIO OIIbITa,
1abopaTopHOI pabOTHI MO UCCIIEJOBAHUIO CBOMCTB BEIIECTB, Y4€OHOTO MPOEKTA);
YMEHUsI Y4E€OHOro COTPYAHMYECTBA CO CBEPCTHHKAMU B COBMECTHOMN
NO3HABATEJIbHOM W MCCIEIOBAaTEIbCKOM  JACSATENBHOCTH IPU  PELICHUU
BO3HHMKAIOIIMX NpOoOJIEM Ha OCHOBE Y4yé€Ta OOIIMX WHTEPECOB M COIJIACOBAHMS
no3uuui (00cyxaeHus, OOMEH MHEHUSMH, «MO3TOBBIE IITYPMbI», KOOPAWHALUS
COBMECTHBIX JEHCTBUM, OMNPEICIICHHE KPUTEPUEB IO OLEHKE KadecTBa
BBITIOJTHEHHOHN pabOThI U ApyTHE).
PerynsiTuBHBIC YHHBeEpPCAJbHbIC y4eOHbIe NeHCTBHA:
YMEHUE CAaMOCTOSTENIBHO ONPENENATh LENH JEATEIBHOCTH, IUIAHWPOBATh,
OCYILIECTBIISATh, KOHTPOJIUPOBATh U NMPU HEOOXOJAUMOCTH KOPPEKTUPOBATH CBOKO
NesATEeIbHOCTD, BHIOUpaTh Hanboiee 3PPeKTUBHBIE CITOCOOBI pElIeHUsI y4eOHBIX U
IIO3HABATEJIBHBIX 33Ja4, CaMOCTOSTENIBHO COCTABIISITH WJIH KOPPEKTUPOBATh
NPEVIOKEHHBIA AITOPUTM  JIEVCTBUM TPU BBINOJHEHUH 33JaHUA C YYETOM
IOJIyYEHHUS] HOBBIX 3HAHHUU 00 M3ydyaeMbIX OOBEKTax — BEIIECTBAX U PEAKIUIX,
OLICHMBATh COOTBETCTBUE IOJYYEHHOTO pe3yJibTaTa 3asBJICHHON LEIH, YMEHHE
MCITI0JIb30BaTh U aHAIM3UPOBATh KOHTEKCTHI, IPEJIaraéMble B YCIOBUU 33JIaHUN.
HNPEIMETHBIE PE3YJIBTATBI
B cocraBe mnpeaMEeTHBIX PE3YNbTATOB IO OCBOCHHUIO 00S3aTEIBHOrO
COJIEp>KaHMs, YCTAHOBJIEHHOIO JIaHHOM (¢eaepaibHONM padodeil mporpaMmmoi,
BBIJICJISIIOT: OCBOEHHBIE OOYYaIOIIMMHCS HAay4YHbIE 3HAHUSA, YMEHUS U CIOCOOBI
JIeWcTBUM, crnenuduuecKkue g TPEAMETHONM 0o01acTh  «XHUMHS», BHJIBI
JNEATEIbHOCTH IO  IIOJYYEHUIO HOBOTO  3HAHWSA, €ro HMHTEpIpeTaluH,
IpeoOpa30BaHUIO U NPUMEHEHUIO B PA3IMYHBIX YYEOHBIX U HOBBIX CUTYALIMSIX.
K koHiy o0ydeHnus kypca B 7 KJjacce NpeAMETHbIE pe3ysIbTaThl Ha 6a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHU:
® pacCKpbIBaTb CMBICI OCHOBHBIX XHWMHUYECKHMX IIOHATHUH: aToM, MOJIEKyJa,
XUMUYECKUN DJIEMEHT, IPOCTOE BELIECTBO, CII0)KHOE BEIIECTBO, CMECh
(omHOpOAHAS M HEOJHOPOJAHAsS), OTHOCUTENbHAs aTOMHAas M MOJIEKYJspHas
Macca, MOJISIpHasi Macca, MaccoBasi 10Ji1 XUMHUECKOTO AJIEMEHTa B COeIMHEHUH,
OKCHJ], KHCJIOTa, OCHOBAHHE, COJIb, XUMUYECKAs PEAKIUs, XUMUYECKAsI CBSI3b,
pacTBOp, MaccoBas J10Jid BelllecTBa (MPOLIEHTHAS] KOHIIEHTPALIKsI) B PaCTBOPE;

® UIIOCTPUPOBATH B3aUMOCBSI3b OCHOBHBIX XUMUYECKHUX MOHATUNA U MIPUMEHSTh
ST TIOHSTHS MPU OMUCAHUU BEUIECTB U UX MPEBPaALICHUH;

® [CII0JIb30BATh XMMHUYECKYIO CUMBOJIMKY JIJISl COCTaBICHUs (POPMYIT BELIECTB U
YPABHEHHUN XUMUYECKUX PEAKLINM;

® pacCKpbIBaThb CMBICI 3aKOHOB COXPAHEHUS MacChl BEIIECTB, IMOCTOSHCTBA
COCTaBa,

® XapaKTepu30BaTh (OMUCHIBATH) OOILIME XUMUYECKHE M (PU3NYECKUE CBOWMCTBA
BEILECTB;



BBIYMCIIITH OTHOCUTEIBHYIO MOJIEKYJSIPHYIO U MOJISIPHYIO MacChl BEILECTB,
MacCOBYIO JIOJIF0 XUMUYECKOTO 3JIEMEHTa 10 (POpMyJIe€ COETUHEHHS], MACCOBYIO
JIOJIIO BEILIECTBA B pacTBOPE;

IPUMEHATH OCHOBHBIE OIlEpalliy MBICIUTEIBHON ACSATEIBHOCTH — aHAIU3 U
CHUHTE3, CpaBHEHHUE, 0000IIeHHEe, CHCTeMaTHU3alMio, KiIaccu(uKaluio,
BBISIBJICHUE NPUYMHHO--CJICJACTBEHHBIX CBSI3€d — MU HW3Y4YCHHUS CBOWCTB
BELIECTB U XMMHUYECKUX PEAKLIMH, ECTECTBEHHO-HAYYHbBIE METO/IbI IIO3HAHUS —
HaOIIOZCHUE, W3MEpPEHHE, MOJECIUPOBAHUE, OSKCIEPUMEHT (peajbHbIl U
MBICJICHHBIN );

CJIeI0BaTh NpaBWJIaM IMOJIb30BAHUS XUMHUYECKON IMOCYIOM M Ja0OpPaTOPHBIM
000pyI0OBaHUEM, A TAKXKE IMPABUIJIaM OOpAILEHHs C BEIIECTBAMU B COOTBETCTBUU
C MHCTPYKUUSMHU MO BBINOJHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OMBITOB IIO,
IIPUTOTOBJIEHUIO PACTBOPOB C ONPEAECIEHHON MaCCOBOM JIOJIEN paCTBOPEHHOTO

BCIICCTBA.

TEMATHYECKOE IIVIAHUPOBAHUE

Neni/m | HazBaHue Tembl Koanuectn JuiekTpOoHHbIE (U poBbIE)
0 4acoB o0pa3oBaTe/bHbIE Pecypchl
1. | Xumus B neHTpe ectectBo3Hanus | 12 L[TOK:
https://educont.ru/profile/courses/list
2. MaremaTrka B XUMHH 9 [HOK:
https://educont.ru/profile/courses/list
3. | SBneHus, mpoucxoasIIHe C 11 I[TOK:
BEIECTBAMU https://educont.ru/profile/courses/list
4. Pacckassl mo xumuu 2 LHOK:
https://educont.ru/profile/courses/list
OBIIEE KOJIMYECTBO YACOB I10 34
[TPOI'PAMME

YUYEBHO-METO/IMYECKOE OBECIIEUEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
Xumus. 7 kinacc. / I'abpuensa O. C., Octpoymos U. I'., Cnagko C. A./

[Ipocsemenue, 2019



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

