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Pabouas mporpamma ydeOHOro Kypca «Xumus. BBoIHBIN Kypc» coCTaBlieHa Ha OCHOBAaHUU
nevictByromiero @I'OC 000, DexnepanbHOi pabodeld MporpaMMbl y4eOHOTO MpeaMeTa « XUMHSL.
[IponeneBTHueckuii kype» ¢ yuérom Paboueii mporpammsel Bocnutanuss MAOY COL Nell u
apigercs npuwioxkenueM kK OOII OO0 MAOY COLI Nell

COZAEPXAHUE KYPCA

IIponeaeBTHYECKUI KypC

Xumus 6 yenmpe ecmecmeo3HaHus

XuUMHUS KaK 4acTh ecTecTBo3HaHusA. [Ipeamer xumuu. EcTecTBO3HAHNE — KOMITJICKC HAyK
o mpupoxe: (pu3uku, XxumMuu, Ouosormu U reorpaduu. [lOJTOKUTEIIEHOE W OTPHUIATEIIEHOE
BO3JICHCTBUE YEJIOBEKA HA TIPUPOITY.

[Mpenmer xumun. Tena u BemecTBa. CBOMCTBA BEIIECTB KaK MX WHINBUIYAIbHBIC TPH3HAKH.
CBolicTBa BEIIECTB KaK OCHOBA UX MTPHUMEHCHUS.

MeToansl u3ydeHusi ecTecTBO3HaHUsl. HalOmioneHue Kak OCHOBHOW METOJ IMO3HAHUS
OKPY)KAIOIIEro Mupa. YCIOBUS TpOBEICHHs HaOmrogeHus. [HWmore3a Kak MpPeanoJioKeHue,
OOBSCHSIONIEE WU TPEACKa3bIBAIOIee MPOTEKaHHEe HAOJI0IaeMOro SIBICHUS. DKCIIEPUMEHT.
JlabopaTopusi. DkcriepuMeHT JabopaTopHbii u  jgoMamHui. CrnocoObl  (GUKCUPOBaHUS
pe3ynbTaToB 3KcnepuMenTa. CTpoeHHUe IIaMeHU CBEYH, CYXOTO TOPIOYEro, CTUPTOBKH.

IIpakTHyeckasi padora «3HAKOMCTBO C JiabopaTOpHBIM oOopynoBanueM. I[IpaBumia
TEXHUKH 0€30MacHOCTH MPHU PabOTe B XUMHUYECKOM KaOuHeTe (J1TabopaTopum)».

IIpakTuyeckass padora «HaGmrogeHue 3a Topsmieil cBedoil. YCTpOWCTBO CIHPTOBKH.
[IpaBuna paboThl ¢ HarpeBaTEIbHBIMU PHOOPAMU».

MopenupoBanue. Mojenu Kkak aOCTparupoBaHHbIE KONMHHM H3Yy4aeMbIX OOBEKTOB U
nporeccoB. Monenu B ¢usuke. DnekTpodopHas MamimHa Kak abcTparupoBaHHash MOJEIb
MoyHUUA. Mogenu B Ouosiornu. buonornueckue Mynsbxku. Monenu B XHUMHM: MaTepUallbHbIE
(Mozenu aToMOB, MOJIEKYJ, KPUCTAJJIOB, allapaToB U YCTAHOBOK) M 3HAKOBBIE (XUMHUYECKHE
3HAKH, XUMUYECKHe POPMYIbI 1 XUMUYECKUE YPABHEHHUS).

XuMHnuyeckasi CMMBOJIMKA. XUMHYECKHe 3Haku. VX o0o3HaueHWe, MPOU3HOIICHUE U
uHdopMalus, KOTOPYIO OHH HecyT. Xumuueckue popmyibl. Ix o603HaueHue, Mpou3HOIICHHE U
uHpopmalus, KOTopyro oHu HecyT. UHaekehl 1 KO3 OUITUEHTHI.

Xumus n pusuka. YHUBepCAJbHbIN XapaKkTep MOJ0KEHUI MOJIEKYJISAPHO-KHHETHYECKOI
Teopuu. IloHsATus «arom», «MoJeKyna», «uoH». Kpucraiamueckoe COCTOSHUE BeEIIECTBA.
Kpucrannnueckue pemierku TBepAbix BemecTB. Juddysus. bpoyHoBckoe qBUXkEHHE.

Xumus u pusuka. ArperaTHbie COCTOsIHUS BemecTBa. [loHATHE 00 arperaTHOM COCTOSIHUM
BemecTBa. ['a3000pa3Hble, KUAKHE U TBepAble BellectBa. Kpucrasummdeckue u amMopdHbIe
TBepble BelecTBa. Ou3nUecKie U XUMUIECKHUe SBIeHUs.

Xumus ureorpagus. ['eonornueckoe CTpoeHHe IIaHEThI 3eMJIS: AP0, MaHTHS, TUTOChEpA.
DNEeMEHTHBIN COCTaB M€0JOTHYECKIX COCTABHBIX YacTel miaaHeTbl. MUHepasbl ¥ TOPHbBIE TOPOIbI.
Marmatuyeckue U 0CaJiouHble (OpraHUYeCKUE UM HEOPraHWYECKUe, B TOM YHUCIIE U TOPIOYHE)
MOPOBIL.

Xumuss u Ouosiorusi. XUMHUYECKHH COCTaB KMBOW KIETKU: HeopraHudeckue (BoAa u
MUHEpaJbHbIE COJIN) U OpraHudeckue (OenKu, KUPhI, YTIEBObI, BATAMUHBI) BEIIECTBA.

[IpocThie U crokKHBIE BEIIECTBA, UX POIb B )KU3HENEATEIILHOCTH OPraHU3MOB.

buonoruueckass ponbp Boabl B kuBod kieTke. DotocuuTe3. Ponp xmopoduina B
¢doTocunTeze. buonormyeckoe 3HaUeHHE JKHUPOB, OENKOB, 3(PUPHBIX Macen, YrIeBOJOB U
BUTAMUHOB JJIS )KU3HEIEATEIbHOCTH OPTaHU3MOB.

KavecTBenHble peaknuu B XuMuH. [[oHATHE 0 KaYECTBEHHBIX PEAKIIMSAX KaK O PEAKIIHSIX,
BOCIIPUHUMAEMBIX OPTaHOJENTHYECKH C MOMOIIBIO 3pEHUs, CIyXa, OOOHSHUSA. AHAITUTHUYSCKUI
abdekr. OmnpenenseMoe BEIIECTBO M PEAKTHB Ha HEro. BO3MOXKHOCTh M3MEHEHHUS pOJIM Ha
MPOTUBOTOJIOKHYIO. PacnipocTpaHeHue 3anaxa 0J1eK0JI0Ha, TyXOB WM JI€30/I0paHTa KaK MpoLece
muddy3un.  OOpa3ipl  TBEPABIX  BEHIECTB  KPUCTALNTMYECKOTO  CTpOeHus.  Mogenu
KPUCTAITMYECKUX PEIIETOK.



HemoncTpanuu. Komtekius pasHbIX Tesl U3 OJJHOTO BELIECTBA WIIM MaTepuana (Harmpumep,
crekna — JabopaTtopHas mocyna). Kosutekums pasznuuHblXx Ten wid QoTtorpaduii Tenm u3
ATIOMHUHHUS TSI WUTIOCTPAIIMA UJEH «CBOMCTBA — MpUMEHEHHE». YueOHoe 000pymoBaHue,
UCTOJb3yeMOe NIpU HM3Yy4eHUH (PHU3UKH, OHONOTHH, reorpaduu W XUMHH. DieKTpodopHas
MamuHa B JeicTBuu. [eorpaduueckue mozaenu (ryiodyc, kapra). buonormdeckue mojenu
(MyJsSKM OpPraHOB M CHUCTEM OpPraHOB pACTCHUH, KMBOTHBIX M 4YeJoBeka). Du3uueckue u
XUMUYECKHUE MOJIETTH aTOMOB, MOJICKYJI BEIIECTB M MX KPUCTAJUINYECKUX pemeToK. OObeMHbIE U
[IapOCTEPKHEBBIE MOEIH BOJIBI, YIIIEKUCIOTO U CEPHUCTOTO ra3oB, MeTaHa. PacipocTpanenue
3araxa 0/IeK0JIOHa, TyXOB WJIU Ie3010paHTa Kak rnpouecc nuddys3nn. O0pasisl TBEpABIX BEIIECTB
KPUCTAJTHIECKOTO CTPOCHHS. MoIeNn KPUCTAIMIECKUX PEIIEeTOK. TpH arperaTHbIX COCTOSIHUS
Bozbl. «llepenmBaHmMe» YrIEKHCIOTO Tra3a B CTaKaH Ha ypaBHOBENICHHBIX Becax. Kosekius
KPUCTANTHIECKUX U aMOP(HBIX BEUIECTB U U3/eNuii n3 HUX. Kosutekuuss MuHepaioB (Jlazypur,
KOPYH[, XaJIbKOMUPHUT, (QIIOOPUT, ranut). KoyuleKuus TOpHBIX MOpoAa (TPaHUT, Pa3IndHbIE
(opMBI KalbLUTa — MeJ, MpaMop, U3BECTHSK). Koyekius roprodux HCKomnaeMblX (HEQTb,
KaMEHHBIN yroiyb, cianipl, Topd). CnuproBas 3KCTpakUus XJI0popuilia U3 3eJeHbIX JUCTHEB.
KagecTtBenHast peakmust Ha KuciaopoJ. KauecTBeHHass peakuus Ha YIJIEKHCIBIA ras3.
KadecTBeHHas peakiysi Ha U3BECTKOBYIO BOJLY.

JlabopaTopuble onbIThl. Onucanue CBOMCTB KUCIOPOJA, YKCYCHOM KHUCIOTBI, aJlOMUHUS.
CrpoeHue miaMeHu (CBe4H, CIUPTOBKH, CyXOro roproyero). M3rotosieHue mMojeneil MoJIeKy
XUMUYECKUX BEIIECTB U3 TutacTriimHa. Habmonenne OpoyHOBCKOTO IBMKEHUS YaCTUUEK YEPHOI
TYIIX TOJ MHKpOCKonoM. M3ydeHue rpaHWTa C TIOMOIIbIO YBEITUYHUTEIHHOTO CTEKJIA.
OO6HapyxeHHe Xupa B ceMeHaxX IOJICOJIHEYHHKA U rpeukoro opexa. OOHapyxeHue 3(pupHbIX
Macell B anesibcHHOBOM Kopke. OOHapykeHHe Kpaxmaia U Oenka (KJIeHMKOBHHbI) B MILIEHUYHON
Mmyke. [Iponyckanne BbIABIXaeMOT0 BO3/yXa Yepe3 U3BECTKOBYIO BOJLY.

Mamemamuxa ¢ xumuu

OTHOCHTeIbHBIE ATOMHASI U MOJIeKYAsipHas Macchl. [ToHaTHe 00 OTHOCHTENBHON aTOMHOM
U MOJIEKYJISIPHOM Maccax Ha OCHOBE BOJOPOJIHOM enuHullbl. HaxokaeHue OTHOCUTEIbHOU
aTOMHOM MacChl XHMHYECKHX 3JieMeHTOB 1o Taommie J[. M. MenneneeBa. Haxoxxmenue
OTHOCHUTENIbHOM MOJIEKYIApHOM Macchl Mo (opMyJie BelIeCTBA KaK CYMMbI OTHOCHUTEJBHBIX
aTOMHBIX MAacc, COCTaBJISIONIMX BEIIECTBO XUMUYECKUX AIEMEHTOB.

MaccoBasi 10J151 XHMMH4eCKOT0 3JieMeHTa B CJI0:KHOM BelecTBe. [loHsTHE O MaccoBoii 071e
XMMHUYECKOTO 3JIeMEHTa (W) B CJIOXKHOM BEIlECTBE M €€ pacyeT mo (opmyne BelecTna.
Haxoxpaenue Gpopmysibl BelecTBa 1o 3HaY€HUSIM MacCOBBIX J10J1ei 00pa3yoIuX €ro 3JIeMEHTOB.

Yucrble BemecTBa M cMmecu. [lonsatue o ymcrom BemectBe # 0 cMmecH. Cmecu
razoo0pasHpie (BO31yX, NPHUPOIHBIA Ta3), kuakue (HepTh) M TBepible (TOPHBIC IOPOJIBI,
kynuHapHable cMecr 1 CMC). CMecr rOMOTEeHHBIE M TeTepOTCHHBIC.

O0beMHasi 10J11 KOMIIOHEHTAa ra3oBoii cmecHu. [lonstue 06 oOwbeMHOH mone (@)
KOMITOHEHTa ra3oBoil cmecu. CocTaB BO3yxa M MpUPOIHOTO ra3a. Pacuer o0bemMa KOMIIOHEHTa
ra3oBOM cMecH MO ero 00beMHOMU JA0Je U HA00OPOT.

MaccoBasi 10,15 BemecTBa B pacrBope. [lonstre o MaccoBoil mosie BemectBa (W) B
pacTtBope. PacTBopuTens U pacTBOpEeHHOE BellecTBO. PacueT mMacchl paCTBOPEHHOTO BEIeCTBA
[0 Macce pacTBOpa M MAacCOBOM JI0Jie PACTBOPEHHOTO BEIIECTBA M JPYrHE pacueThl C
MCIOJIb30BAHMUEM ITHUX MOHATUH.

IIpakTnueckas padora «[IpuroroBineHue pacTBopa ¢ 3aJaHHOW MacCcOBOM JOJeHd
PacTBOPEHHOTI'O BELIECTBAY.

MaccoBas xous npumeceit. [lonstre o yucToM BelecTse U npuMecu. Maccosast 10J1st
npumecu (w) B oOpasiie UCX0AHOTO BemecTBa. OCHOBHOE BelecTBO. PacueT Macchl OCHOBHOTO
BEIIECTBA 10 MACCE BEILIECTBA, COJNEPIKALIETO ONPENCICHHYI0 MacCOBYIO JOJIK0 MPUMECEH, U
JPYrUe€ pacyeThl ¢ UCIIOJIb30BAHUEM ITUX IIOHITHH.

JemoHcTpanuu. MuHepaisl KylpuT U TEHOpUT. KoJieKiuu pa3muaHbIX BUJIOB MpaMopa
u3zenuil (MM wutiocTpaunid uzaenuit) u3 Hero. CMech PeyHOro M CaxapHOIO IMecKa U HX
pasnenenue. Komnekuus Heptn u HedrenpomykToB. Koiekuus OBITOBBIX —cMeceil

3



(xymuHapubIx cmeceir, CMC, maMmnyHel, HamUTKOB U Jp.). [luarpamma oO0bEMHOTO COCTaBa
BO3ayxa. /luarpamma o0beMHOTO cocTaBa MpUPOAHOro raza. OOpa3iisl BEECTB U MATEPUAJIOB,
COJIEpIKalUX ONPEAEICHHYIO JOJI0 IPUMECEH.

JlaGopaTopuble onbIThl. V3yueHue cocraBa OBITOBBIX KYJIMHAPHBIX M XO3SHCTBEHHBIX
cMmecell Mo HJTUKeTKaM. M3ydeHume cocTaBa HEKOTOPHIX OBITOBBIX W (hapMaleBTUYECKUX
IIPENAapaToB, COACPIKALUX OIPEACICHHYIO I0JII0 IPUMECEH 110 UX STUKETKAM.

}Itfﬂeﬂu}l, npoucxob;mme C eeujecmeamu

Pasznenenune cmeceii. [lonsatue o pazneneHun cmecel 1 04uCTKe BemiecTB. Hekoropsie
MPOCTEHIINE CHOCOOBI pPa3felICHUs] CMECel: MPOCEMBAHME, pa3lieJICHUE CMeced MOPOIIKOB
Keneza W Cepbl, OTCTAaMBAaHUE, JIEKAHTAlUs, HEHTPU(YTrHpOBAHKE, Pa3/ICIEHUEe C TTOMOIIBIO
JEJIUTEIBHOU BOPOHKHU.

®uabTpoBanue. OunpTpoBanue B 1adopaTopuu, ObITY U Ha Ipon3BoJcTBe. [loHsTHE O
¢unbTpare.

Ancopoums. Ilonstue o6 ancopbuuu U aacopObeHTax. AKTUBUPOBAHHBIM Yrojb Kak
BAOKHEHIINN a/IcCOPOEHT, €ro MCMOJIb30BaHHE B OBITY, Ha MPOU3BOJACTBE U B BOEHHOM JIEJe€.
YeTpoicTBO MpOTUBOTA3a.

Jucrninsauusa. JJucTIIAIuUs Kak MpoIecc BbIJEIEHUS BEIIECTBA M3 JKUJKON CMECH.
JuctunnrpoBaHHas BoJa U 00J1acTU ee MTPUMEHEHUS.

Kpucrannuzauua uau BpinapuBanue. Kpucrannusamys 1 BbllIapuBaHuEe B JIaOOpaTopHuu
(kpuctamuzaropsl U happopoBble YallIKK JJis BbITapuBaHusi) u npupose. Ileperonka HedTu.
Hedrenponykrel. @pakunoHHas neperoHka >KMIKOro Bo3ayxa.

IIpakTHyeckas padora «OUncTKa IOBAPEHHON COJIN».

XumMnuyeckue peakuuu. IIoHsATHE O XUMHYECKON PEAaKIIMK KaK MPOLECCE MPEBPAIICHUS
OJIHUX BEILECTB B Apyrue. YCIOBUATCUCHUS U MPEKPALICHUS] XUMUYECKUX PEAKIIUH.

I[Ipusnaku xumMuveckux peakuuil. [[puzHaKkM XUMUYECKUX PEAKIUI: U3MEHEHHE IIBETA,
BBINIAJICHHE 0CAJIKa, PACTBOPEHUE MOJYYEHHOTO OCa/IKa, BBIJCICHUE Ta3a.

Hemoncrpaumu. IlpocenBanue cMecM MyKH W caxapHoOro mnecka. PasnmeneHue cmecu
MOPOIIIKOB CEPBI U xKeme3a. Pa3nenenre cMecu MOPOIIKOB cepbl U Mecka. Pa3aenenne cMecu BOIbl
U PaACTUTEIBHOTO Macja ¢ TIIOMONIbI0 JIEIUTENbHOW BOPOHKHU. lleHTpHudyrupoanue.
OunbTpoBanue. Koyeknus pecnupaTopHbIX MAacOK M MapJieBbIX MOBS30K. AJICOPOIMOHHBIE
CBOWCTBAa aKTHUBHUpOBaHHOTO yrisl. Cuiaukareab W €ro NpPUMEHEHHE B OBITY W JICTKOH
npoMblnuieHHOCTH. [IpoTuBoras m ero ycrtpoiictBo. llojiydueHune IUCTHILUIMPOBAHHOW BOJBI C
MMOMOIIIBIO JIAOOPATOPHOM YCTAHOBKH JIJIsi TIEPETOHKH O KHJAKOCTEeH. Paznenmenue cmecu
IepMaHraHaTa M JAuXpoMara Kajius crocobom kpuctammusanuu. Komekmus «HedTts u
HerenpoayKTh». B3auMoaeiicTBHE MOPOIIKOB XKejie3a U cepbl Mpu HarpeBanuu. IlosrydeHue
YIJIEKUCIIOTO Ta3a B3aUMOJICHCTBHEM MpaMopa ¢ KHUCIOTOW U OOHApY)KEHUE €ro C MOMOIIbI0
M3BECTKOBOM BOJbl. KaTanmutrueckoe pasiiokeHHE TEpOKCHAAa BOJOpoja (KaTaau3atop —
JTUOKCHJI MapraHiia). @epMEeHTaTHBHOE Pa3JIOKEHHUE MEPOKCH Ia BOJOPOIa C IOMOIIIBIO KaTalasbl.
KucioTHblil OrHETYIINTENb, €0 YCTPOMCTBO U NPUHIMI JAelcTBUs. Peakius HedTpanuszanuu
oKparieHHoro ¢eHoJI(pTaIenHOM pacTBOpa MIEJI0YM KHUCIOTOW. B3amMoneiicTBue pacTBOpa
NepMaHraHaTa W JUXpoMara Kalus ¢ pacTBOpoM cyinbdura nHatpus. [lomyuenue ocaaxa
ruapokcuaa menu (II) wmm rugpokcuma sxenme3a (III) peakumeir obmena. PacTBopenue
MOJIYYCHHBIX OCAJKOB THAPOKCUIOB METAUIOB KHUCIOTOW. [lomydeHue yriaekucnoro rasa
B3aMMO/ICHCTBUEM pacTBOpa KapOoHATa HATPHS C KUCIOTOM.

JlaGopatopHble omnbIThl. Pa3neneHue cMecu cyXxoro MoJIOKa W PEYHOTO IECKa.
W3zrorosnenue GpuiabTpa U3 GUIBTPOBAIBLHON Oymaru wim OymaxHo canderku. M3rotosienue
MapJeBbIX MOBS30K KaK CPeACTBA MHAMBUIYAIbHOM 3alllUTHl B MEPUOJ SIMUIAESMUU TPUIIIIA.
W3yueHue cocraBa U MPUMEHEHHUS CHHTETHMUYECKMX MOIOIIMX CPEJICTB, COJAEPKAIIUX 3H3UMBI.
W3yueHne ycTpoCTBa 3aKUTAIKHU U €€ IJIaMEHHU.

Pacckazvt no xumuu

Pacckasbl 00 Y4Y€HbIX. BBII[aIOH_[I/IeCSI PYCCKHUEC YUYCHBIC-XUMUKU: )KU3Hb U ACATCIIbHOCTDH
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M. B. Jlomonocosga, JI. 1. MengeneeBa, A. M. Byrneposa.

Paccka3pl 00 3jieMeHTax W BemlecTBax. MeTaibl: aJIOMUHUM, JKEJI€30, 30JI0TO.
Hemeramner: a30T, Bogopoa. Bonga. Xmopun Hatpus. KapOoHaT KambImsl.

Paccka3ssl 0 peakuusax. @orocuntes. 'openue. Kopposust metanios.

IIpakTnueckas padora (10MalIHUI SKCIEPUMEHT) «BbIpalliuBanue KpUCTAIIIIOB COJIN.

IIpakTnueckas padora (qoMamHuil 3xciepuMeHT) «Koppo3us MeTamioBy.

[INTAHUPYEMBIE PE3VJIbTATbI

[lo 3aBepiieHHMH Kypca XMMHMM Ha 3Talle OCHOBHOI'O OOIIEro 00pa30BaHUs BBIITYCKHUKH
OCHOBHO IIIKOJIBI I0JKHBI OBJIA/IETh CIEAYIOIUMU PE3YyIbTaTaMuU:

JInyHOCTHBIE Pe3yabTAThI:

- 3HaHUe U NOHUMAHUe: OCHOBHBIX HCTOPUYECKHX COOBITHM, CBSI3aHHBIX C pPa3BUTHEM
XUMHH; TOCTHXKEHUH B 00JIACTH XMMUU U KYJIbTYPHBIX TPAJAMLIMNA CBOEH CTpaHbl (B TOM YHCIIE
Hay4yHBIX); OOLIEMUPOBBIX NOCTHKEHUI B 00JIACTH XMMHH; OCHOBHBIX NPHUHIIUIIOB M IPaBUI
OTHOIIEHHUSI K IPUPOJIE; OCHOB 3/J0POBOr0 00pa3a KU3HU U 37J0pOBbeCOEpEraroninX TEXHOJIOTHII;
MpaBWJI TMOBEJCHMUSI B UYPE3BBIYAWHBIX CHUTYAIUSAX, CBS3aHHBIX C BO3JEHCTBHEM pa3IMYHbIX
BEIIECTB; OCHOBHBIX MpaB M OOsA3aHHOCTEH TrpakJaHWHA (B TOM uucie oOydarolerocs),
CBSI3aHHBIX C JINYHOCTHBIM, IPO(ECCHOHATBHBIM U )KU3HEHHBIM CaMOOIIPEIeICHUEM; COLIUATbHON
3HAYUMOCTHU U COJepKaHus Mpodecchii, CBI3aHHBIX C XUMUEH;

- 4y8CmMB0 20po0oCcmu 33 POCCUNCKYIO XUMUYECKYIO HAYKy U TOCTH)KEHUS YUEHBIX; YBaXKEHHE
U IPUHSTHE JOCTHKEHUN XUMHHU; TI000Bb U OepexHOE OTHOLIEHUE K MPUPO/JIE; YBAXKEHHUE U YUET
MHEHUH OKPYKAIOIIUX K JIMYHBIM JOCTH)KEHUSIM B U3YUYEHUU XUMMUH;

- npu3HaHue I1EHHOCTU COOCTBEHHOIO 3/I0pOBbsi U 3[0POBbS OKPYKAIOIIMX JIFOAEH;
HE00X0AMMOCTH CAMOBBIPAYKEHMSI, CaMOpEaIU3alii, COLMAIbHOIO IIPU3HAHMS,

- 0CO3HaQHUe CTENEeHU TOTOBHOCTUM K CAMOCTOSITEIbHBIM IOCTYIKaM M J€HCTBHAM,
OTBETCTBEHHOCTH 32 UX PE3yJIbTATHI;

- nposséneHue  SKOJOTUYECKOTO  CO3HaHUs, JI0OpOXKENnaTeIbHOCTH, JOBEpUS U
BHUMATEJIbHOCTH K JIFOJSIM, TOTOBHOCTHU K COTPYAHUYECTBY; MHULIUATUBBI U JIFOOO3HATEIILHOCTH B
M3YyUYEHHH BEIIECTB U MPOLECCOB; YOEKIEHHOCTH B HEOOXOUMOCTH Pa3yMHOT'O HMCIIOJIb30BaHMS
JOCTHKEHUM HayKH U TEXHOJIOTUH;

- YMeHue YCTaHABJIMBATh CBSI3U MEX]Ly LIE/IbIO U3YUEHUS] XUMUU U TEM, JJIS YEro 3TO HYXKHO;
CTPOMTH XHU3HEHHBbIE U MPO(ECCHOHANIBHBIE TUIAHbl C YUYETOM YCIEHIHOCTH M3YYEHUs] XUMUU U
COOCTBEHHBIX IPUOPUTETOB.

MertanpeaMeTHbIe pe3y/IbTaThl:

- UCNONIb306aHUEe PA3TUYHBIX UCTOYHHUKOB XUMHUYECKOW MH(OPMALUU; MOJYyYeHHUE TaKOH
uHpOpMalNH, ee aHaJIu3, IOAr0TOBKA HA OCHOBE TOT0 aHaJIN3a MH(POPMALMOHHOTIO MPOJYKTa U
€ro Npe3eHTaLus;

- npumeHenue  OCHOBHBIX METOJOB IO3HAaHUS  (HAOJNIOAEHMSA, SKCIEPUMEHTA,
MO/IEJIUPOBAHUS, U3MEPEHUS U T.J.) U1 U3YYEHHUS] XUMHUYECKIX OOBEKTOB;

- UCnonb306aHue OCHOBHBIX JIOTUYECKUX ONepaluil (aHanu3a, CHHTE3a, CpPaBHEHMS,
0000IIeHus, J0Ka3aTeNbCcTBA, CHCTEMaTH3allMd, KiIacCU(UKAMK U Jp.) NPU H3YYEHUHU
XUMUYECKUX 0OBEKTOB;

- popmynuposanue BHIBOJIOB M YMO3AKITIOUEHUH U3 HAOMIOICHUH U M3yYEHHBIX XUMUYECKUX
3aKOHOMEPHOCTEN;

- NPO2HO3UpO6aHue CBOMCTB BEILIECTB HA OCHOBE 3HAHMSI UX COCTAaBa U CTPOEHUS, a TAKKE
YCTaHOBJICHMSI AaHAJIOTUH;

- hopmynuposanue UK, TUIIOTE3 U MyTe MPOBEPKHU UX UCTUHHOCTH;

- onpeoenenue 1eNel M 331a4 yueOHOM M MCCIIEe0BATENbCKON JEATENILHOCTH U MyTel MX
JOCTUKEHMUS;



- packpvimue NPUIUHHO-CIIEACTBEHHBIX CBSA3EH MEKy COCTaBOM, CTPOEHUEM, CBOMICTBAMH,
IIPUMEHEHUEM HaXO0XJACHUEM B IPUPOJIE U MOIYYEHUEM BAKHEHIINX XUMUYECKUX BELIECTB;

- aprymMeHTanusi cOOCTBEHHON MO3WIIMM M €€ KOPPEKTUPOBKA B XOJ€ IUCKYCCHH IO
MaTepuagaM XUMHUYECKOTO COJEpKaHUS.

IIpenmeTHbIE pe3yJILTATHI:

B no3nasamenwvnou cehepe:

3nanue (nonumanue):

- XUMHYECKOH CUMBOJIMKH: 3HAKOB XHMHYECKUX JIEMEHTOB, ()OPMYJT XHMHUYECKHUX BEIIECTB,
YpPaBHEHU XUMHYECKUX PEAKIINI;

- B&KHEUIINX XMMHUYECKUX MOHATUNA: BEUIECTBO, XUMHUYECKHUHN 3JIEMEHT, aTOM, MOJICKYJIA,
OTHOCHUTENIbHBIE aTOMHAsi U MOJICKYJISpHAash MacChl, MOH, KaTHOH, aHUOH, XUMHUYECKas CBS3b,
ANEKTPOOTPUIIATEILHOCTh, BaJE€HTHOCTh, CTENEHb OKHUCJICHHS, MOJIb,  MOJISIpHAas Macca,
MOJISIDHBI ~ 00BEM, PpaCTBOPBI, JJIEKTPOJUTHI M  HEDJIEKTPOJMTHI, DIIEKTPOJTUTHYECKAS
JTUCCOITUAIINS, OKUCITUTENh U BOCCTAHOBUTEIb, OKUCIIEHNE U BOCCTAHOBIIEHUE, TETUIOBOM A dexT
peakify, OCHOBHBIE THIIHI PEAKIINI B HEOPTAaHUYECKOW XUMUH,

- (hopMyIMPOBOK OCHOBHBIX 3aKOHOB W TEOPHI XUMHH: aTOMHO-MOJICKYJISIPHOTO YUYEHUS,
3aKOHOB COXPAaHEHHS MacChl BEIIECTB, TOCTOSHCTBA COCTaBa BEIIECTB, ABOTajpo;
[Tepnognueckoro 3axona /I. 1. MenneneeBa; Teopun CTpOEHHMS aToMa U YYEHHsS] O CTPOCHHUH
BEIIIECTBA; TEOPUH AIEKTPOTUTHICCKOMN JUCCOIUAIINN U YUEHUS O XUMUYIECKON pPEeaKInu.

Ymenue nasvieamo:

- XUMHYECKHE DJIEMEHTHI;

- CO€IMHEHUSI U3yYEHHBIX KJIIACCOB HEOPTraHUYECKUX BEIICCTB;

- OpraHWYecKHhe BEIIeCTBA MO WX (QopMysie: METaH, dTaH, dTHUJICH, alleTHUJICH, METaHOJI,
TJIMIIEPUH, YKCYCHAsI KUCIIOTa, TIIF0K03a, caxapo3sa.

ObvscHenue:

- (hU3UYECKOTO CMBICIIa AaTOMHOTO (TIOPSAIKOBOTO) HOMEpa XUMHYECKOTO AJIEMEHTa, HOMEPOB
rpynnsl M nepuoaa B llepmoagmueckoit cucreme .M. MengeneeBa, K KOTOPBIM 3JIEMEHT
MIPUHAJICKNUT;

- 3aKOHOMEPHOCTEN N3MEHEHUsI CTPOEHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B IIpE/Eax MajbIX
MEPUOJIOB U A TPYIII, a TaK)Ke CBOMCTB 00pa3yeMbIX UMH BBICHINX OKCUAOB U THIPOKCUIOB;

- CYILIHOCTH TIpoliecca JIEKTPOJIUTUYECKON TUCCOIUAIIMHN U PEaKIUil HOHHOTO 0OMEHa.

Ymenue xapakmepuzosams:

- XUMMYECKHE 3JIEeMEHTHl (OT BOAOpOJa A0 KaJblus) HAa OCHOBE WX IIOJIOKEHHUS B
[Tepuoanueckoit cucteme xumudeckux ameMenToB J[.M. MenaeneeBa 1 0COOEHHOCTEH CTPOCHUS
UX aTOMOB;

- B3aMMOCBS3b MEXK/ly COCTaBOM, CTPOCHHEM M CBOWCTBAMU HEOPraHUYECKUX BELIECTB;

- XMMHYECKHUE CBOICTBA OCHOBHBIX KJIACCOB HEOPraHMYECKUX BEUIECTB (OKCUAOB, KUCIOT,
OCHOBaHUH, aM(pOTEPHBIX COSAUHEHUHN U COJIEH).

Onpeoenenue:

- COCTaBa BEIIECTB M0 UX popMymam;

- BaJICHTHOCTH U CTEIIEHU OKUCIIEHUS 3JIEMEHTOB B COCIMHEHHY;

- BUJIOB XUMHUYECKOU CBSI3U B COCUHEHUSX;

- TUIIOB KPUCTAJNIMYECKUX PEIIETOK TBEP/IbIX BEILIECTB;

- IPUHAJIEKHOCTH BEILIECTB K ONPECICHHOMY KJIAaCCy COCIMHEHU;

- TUIIOB XUMHYECKUX PEaKLIUIA;

- BO3MOKHOCTHU TIPOTEKAHUS PEAKIMII HOHHOTO OOMEHa.

Cocmasnenue:

- cxeM cTpoeHuss atoMoB nepBeix 20 snemeHtoB Ilepmonmueckoit cucremsr JI.U.
Meneneena;

- popMyIT HEOPTaHUYECKUX COSTMHEHUN N3yYEHHBIX KIIACCOB;

- YPaBHEHUN XUMUYECKUX PEAKIUN.

bezonacnoe obpawenue ¢ XUMHUECKOH TOCYI0H 1 TaOOPATOPHBIM 000PYIOBAHHEM.

IIpogedenue xumuuecko2o dKcCnepumMerHma.
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- TOATBEPXKIAIOLIETO0 XMMHUYECKHE CBOMCTBA H3YYEHHBIX KJIAaCCOB HEOPraHWYECKUX
BEILECTB;

- OATBEPKAAIOIIETO0 XMMUUECKUN COCTaB HEOPraHMUECKHUX COEAUHEHUI;

- M0 TIOJMYYEHHUIO, COOMpPAHHMIO M PACMO3HABAHUIO ra3000pa3HBIX BEUIECTB (KHCIOPOJa,
BOJIOPO/J1a, YTJIEKUCIIOTO ra3a, aMMHaKa);

- 10 OMPEAETICHUIO XJOPHUI-, Cyab(aT-, KapOOHAT-MOHOB U MOHA aMMOHHS C MOMOIIBIO
Ka4eCTBEHHBIX PEAKIUM.

Buviuucnenue:
MacCOBOM JIOJIM XMMHUYECKOTO 3JIEMEHTA 110 (POPMYIIe COCTMHEHUS;
MaccoOBOM JI0JIM BEILIECTBA B PACTBOPE;
MacChl OCHOBHOI'O BEILIECTBA I10 U3BECTHOM MACCOBOM JI0JI€ IPUMECEH;
00BEMHOM J10JIM KOMIIOHEHTa ra30BOil cMecH;
KOJIMYECTBA BEILECTBA, 00bEMa UM MAcChl BEIIECTBA 110 KOJUYECTBY BELIECTBA, 00BEMY
WJIM Macce peareéHTOB WM NMPOIYKTOB PEAKIIMH.

Hcnonvsosanue npuobpemennvix 3HAHUN U YMEHUU 8 NPAKMUYECKOU O0eamenbHOCmu U
NOBCEOHEBHOU HCUZHIUL:

- Ju1st 0e3omacHOro oOpallleHus ¢ BEeIleCTBaMU M MaTepuajaMu B MOBCEAHEBHOW KHU3HU U
IrPaMOTHOTO OKa3aHUS MEPBOM MOMOIIM NP 0XKOraxX KUCIOTaMU U IIeJI0YaMH;

-1 OOBSICHEHUS OT/ACNBHBIX (DAKTOB U MIPUPOHBIX SIBJICHUM;

- 1Sl KpUTUYECKOM OIEHKM MH(POPMAIUH O BEIIECTBAX, UCIIOIb3yEMbIX B OBITY.

B 1eHHOCTHO-OpUEeHTAUMOHHOM cdepe

Ananuz u oyenxa TOCIEICTBUN I OKpYXKarollel cpeabl ObITOBOM M MPOU3BOJICTBEHHOM
NeSITEeIbHOCTH YEJIOBEKa, CBA3AaHHOM C MOJIy4YeHHEM U NepepaboTKOi BEllecTs.

B Tpynosoii chepe

Ilposedenue onepayuii ¢ WCTOJNB30BAHMEM HArpeBaHUs, OTCTauBaHUs, (UILTPOBAHMUS,
BBINIAPUBAHUS; TOJYYEHHUs, COOMpaHUS, pACIO3HABAHUS BELIECTB; H3rOTOBJICHUSA MOAeNei
MOJIEKYII.

B cdepe 0e3o0nmacHOCTH KU3HEAEATEIbHOCTH

- coOmooenue TIpaBWI TEXHUKH OC30MACHOCTH TP TPOBEACHHH XHUMHUYECKOTO
AKCIEPUMEHTA;

- OKa3aHue TIEPBOI MOMOIIU TIPU 0KOTaX, MOPe3ax U XUMUUYECKUX TpaBMax.
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