MYHUIINITAJIBHOE BIOJ/KETHOE OBIIEOBPA3OBATEJIBHOE YYPEX/JIEHUE
YYPOBUYCKAA CPEJHASA OBLHIEOBPA3OBATEJIBHAS IIKOJIA

AHHOTauMs K padoueil nporpamme
yueOHOro npeamera « Xumus» ajs 8-9 kiiaccon

Pabouas nporpamma yueOHOTo npeaMera « XUuMus» 00s13aTeIbHON peMeTHOM 00acT « EcTeCTBeHHO-HAYYHbBIC
MPEIMEThD) SIBJICTCS YaCThI0 OCHOBHOM 00pa30BaTeNIbHOM MPOrpaMMbl OCHOBHOTO 0011ero oopasosanus (OOIT OO0)
MBOY Yyposuuckoii COLLL, pazpaborana B coorBeTcTBUH ¢ MyHKTOM 32.1 ®I'OC O0O0-20211a ocHOBe PI'OC OO0O-
2010r. u ITOOIT OO0-2020r. PaGouast mporpaMma 1o yueOHOMY mpeaMeTy « Xumus» i 8-9 kiaccoB MPUBEICHA B
cootBercTBre ¢ DOIT OO0 u ®PII no xuMuUM B 4acTU coepkaHusi 00yUYECHHUS U IIAHUPYEMBIX Pe3yJIbTaToB
ocBoeHus mporpammel Ha ypoBHe OOO u peanusyercs 2 roga ¢ 8 o 9 knacc.

[Mpu peanuzanuu padoueil mporpamMMbl M0 y4eOHOMY MpeaMETy «XUMUSD HCIONb3YIOTCSl YYeOHUKH, BKIIOUEHHEIC B
[Mpunoxenune Ne2 OITY-2022 (npuka3z Munnpocseenus: Poccun ot 21.09.2022 N 858):
1. Xumust. 8xinacc. Yueonuk (aBropsl 'adpuensu O.C., Octpoymos U.I"., Cragkos C.A.).. -M.:, [Ipocemienune
2. Xumus. 9 kinacc. YueOnuk (aBropsl ['abpuensa O.C., OctpoymoB WU.I'., Cnaakos C.A.).. -M.:, [Ipocsenienue

Pabouas mporpamma pa3paboTaHa y4YHTeNeM XHMHHU IIKOJIBI B COOTBeTCTBHHM C IlomokeHmem o paboumx
IporpaMMax M ONpeAemsieT OpraHu3alrio 00pPa30BaTENbHON NEATENFHOCTH YUYHUTENS B IIKOJE T0 MPEAMETY «XHUMHUI».
PaGouas mporpaMma COIEPKHUT CIEAYIOUINE CTPYKTYPHBIE JIIEMEHTHI:

-IeNT U3yUYeHHs y4eOHOTO IIpeaMeTa « XUMHU»;

-MECTO y4eOHOTO MpeaMeTa « XUMUSD» B YICOHOM TIIaHE;

-CoJiepKaHne y9eOHOTO TIpeaMeTa « XUMUS»;

-TUTAHUPYEMBIE Pe3yIbTaThl (JIMYHOCTHBIE, METAIPEMETHBIE U ITPEIMETHEIE);

-TeMaTU4YeCcKOoe IJIaHUPOBaHWE, C(HOPMHUPOBAHHOE C yUETOM  pabodel MporpaMMBbl BOCIIUTAHUS U BO3MOXHOCTHIO
ucnonb3oBanus DOP/LIOP.

Pabouas mporpamma oOcyxneHa Ha 3acemanuu [IIMO yuuteneél €cCTECTBEHHO-HAYYHOTO LMKJIA IIKOJIBI,
MPUHSATA pEIIeHUuEeM TNenaroruueckoro cosera (mporokon Nel ot 29.08.2023r.), yrBepkaeHa npukazom mo MBOY
Uyposuuckoit COII Ne29 ot 01.09.2023r. B kauectBe uwactu conepxanus OOIT O0O0.

Ha ocHoBe nanHOW mporpammsbl yuutenem paspabateiBactcss KTII B coorBerctBum ¢ Ilomoxkenuem o
KaJIeHIapHO-TEMAaTUYECKOM IUIAaHHMPOBAaHWH TI0 y4eOHOMY TpeaMmery, Kypcy, moxmyiro. KTII paccmarpuBaercs Ha
3acemannu LIIMO u cormacyetcs ¢ 3amectutesieM mo Y BP.

Boinucka
13 OCHOBHOI1 00pa30BaTe/IbHOI NPOrPaMMbl 0CHOBHOIO 00111€ro0 00pa30BaHus

PaGouyas nporpamma
y4eOHOro mpeaMera «XHMHUD)

s 8-9 kjaccon
CPOK peaju3anum 2 roaa
(c 8 mo 9 kaaccobl)
HEJA N3YYEHUS YUYEBHOTI'O IPEJMETA «XUMMUSI»

OCHOBHBIMUA HEeJIAMUU3YUYCHUA quGHOFO npeamMeTa «Xumusy asnsemcs.

-q)OpMI/IpOBaHI/IG HWHTCJUICKTYAaJIbHO pa3BI/ITOI\/'I JIMYHOCTHU, TOTOBOM K CaMOO6p3,30BaHI/IIO, COTPYAHUYCCTBY,
CaMOCTOSATEIILHOMY IPHHSTHIO PEIICHHH, CITOCOOHOM aaliTHPOBATHCS K OBICTPO MEHSIOIIMMCS YCIIOBHSM KU3HH,

- HAIIPpaBJICHHOCTb OGy‘IeHHH Ha CUCTEMATHYCCKOC an06meHHe 06yan0mec>1 K CaMOCTOSTEILHON MO3HABATEILHOMI
JeSITEIbHOCTH, HAYYHBIM METO/[aM MIO3HaHUsL, (POPMHPYIOIIHMM MOTHBAIUIO U Pa3BUTHE CIIOCOOHOCTEH K XMW,

- obecrieueHne YCIIOBHUH, CIOCOOCTBYIOIINX NMPUOOPETEHHI0 OO0YYarOIIMMUCS OMBITa Pa3HOOOPA3HOHW IesITeThHOCTH,
IMO3HAaHUA W CaMOIIO3HAaHUs, KIIFOUCBBIX HaBBIKOB (KJ'IIO‘-ICBI)IX KOMHeTeHHHﬁ), UMCIOINX YHUBEPCAJIBbHOC 3HAYCHUC IJIA
Pa3IMYHBIX BUAOB JACATCIIBHOCTU,

- (opmupoBaHue 00IIeH (DYHKIIMOHATHLHON M €CTECTBEHHO-HAYYHON TPAMOTHOCTH, B TOM YHCJIC YMEHHIA OOBSCHITH U
OLICHUBATDH ABJICHUA OKPYXAIOWICTO MHUPA, UCIIOJIb3Yd 3HAHUA U OIIBIT, IIOJYUCHHBIC ITPU U3YUYCHUU XUMUH, IPUMEHATH UX
IIpU pCHICHUN np06neM B HOBCCHHeBHOﬁ KHU3HU U pr,[[OBOfI JACATCIBbHOCTH,

- (dopMupoBaHue y OOYYarOIIUXCS T'YMaHUCTHUECKUX OTHOIICHUMN, MOHUMAHHS HEHHOCTH XUMHUYCCKUX 3HAHHUU IS
BBIPA0OTKU 3KOJOTHUECKHU I1€TeCO00Pa3HOro MOBEJCHHS B OBITY U TPYJIOBOM JIEATEIILHOCTH B IEJISIX COXPAHECHUS CBOETO
310POBbsI U OKPY>KAIOIIEH IPUPOTHON CPENbI;



- pa3BuTHE MOTHBAIMU K OOY4YEHMIO, CIIOCOOHOCTEH K CAMOKOHTPOJIO M CaMOBOCIHTAaHMIO HAa OCHOBE YCBOCHHS
00I11e4eTI0BEYECKUX LIEHHOCTEH, TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY Npo(uiIs M HampaBIEHHOCTH [JajlbHEUIIEro
oOydeHMS.
3agayaMu Kypca XUMUH SIBISIIOTCA:
- (hopMHUpOBaHME CUCTEMBI XUMUUECKUX 3HAHUN — BaXHEHIINX (PaKTOB, MOHITUH, 3aKOHOB M TECOPETUIECKUX TTOIOKEHHIH,
JOCTYIHBIX 0000IEHUH MUPOBO33PEHYECKOT0 XapaKkTepa, sI3blka HayKH;

- MPUOOIIEHNE K HAyYHBIM METO/]aM MTO3HAHUS IPY U3yUEHHUH BEIIECTB U XUMUIECKIX PEaKLInii;

- (opMupoBaHUe U pa3BUTHE MMO3HABATEILHBIX YMEHHH U UX TPUMEHEHUE B yueOHO-TI03HABATEILHON U y4eOHO-
HCCIIEIOBATENbCKOM AEATEILHOCTH;

- OCBOEHHE TpaBmJI 0€30M1aCHOT0 OOPAIIEHU C BELIECTBAMH B IIOBCETHEBHOM KU3HH.

MECTO YYEBHOI'O TIPEIMETA «XUMUS» B YHEBHOM IIJIAHE

st m3ydenns xumun B yaeoHOoM mane MBOY Hosopomnckoit COLLI BeimenseTcs caeayromnee KOJIHIeCTBO YaACOB:
-B 8 kimacce — 68 yacoB (2 yaca B He/IENIO);
-B 9 kimacce — 68 gacos (2 yaca B HeZIENIO).

COAEPKAHUE YUEBHOI'O IIPEJIMETA

8 KJIACC

IlepBoHayanbHbIe XMMUYECKHE OHATHSA

[Ipeamer xumum. Ponmbs XuMuM B JKM3HU Ye€NOBEKa. XMMHUS B CHCTeME HayK. lena W BemiecTBa. DU3WYECKHE CBOWMCTBA
BEIIECTB. ArperaTHoe cocTosiHue BemiecTB. [loHATHE 0 MeTonax MO3HaHUS B XUMHM. YucThie BemecTBa U cMecH. CrocoObl
paszieneHus: cMmeceil.

ATOMBI U MOJIEKYJIbl. XUMHYECKHUE dNIeMeHTbl. CUMBOJIBI XMMUYECKHX 3JIeMEHTOB. [IpocThie U clloJKHBIE BellecTBa. ATOMHO-
MOJIEKYJIIPHOE yUEHHE.

Xumudeckas ¢opMmyia. BalleHTHOCTP aTOMOB XMMHYECKHMX O3JIEMEHTOB. 3aKOH IIOCTOSHCTBA COCTaBa  BEUIECTB.
OtHocuTenbHass aToMHas Macca. OTHOcHUTeNnbHas MOJIEKyJslpHas Macca. MaccoBass 10 XMMHYECKOIO D3J€MEHTa B
COEIMHEHUU.

KommuectBo BemectBa. Moinb. MonsipHas Macca. B3anMocCBsI3b KOJTMUECTBA, MACCHI M YMCIIA CTPYKTYPHBIX €IMHUII BELIECTRA.
Pacuérel o popmynaM XUMUYECKUX COETMHEHUH.

dusuueckue M XHUMHUYECKHE SBICHUSA. XUMHUEcKas peakuuss U e€ NpU3HAKW. 3aKOH COXPAaHEHHMsS Macchl BELIECTB.
Xumudeckue ypaBHeHHs. Kitaccupukanust XUMHYECKIX peakiiuil (COeMHEHUS, Pa3IoKeHus, 3aMelIeHus, 0OMeHa).

Xumuueckuii sIkcnepumenm:

3HAKOMCTBO C XHMHUYECKOH NOCYyIOH, mpaBuiamMu padOTHl B J1a0opaTopud MU NpuéMaMu oOpamieHHs C J1abopaTOpHBIM
00opyToBaHHEM, U3YYCHUE U OMUCAHUE (PU3MUECKUX CBOWCTB 00pa3loB HEOPraHMUYECKUX BEIIECTB, HaOMIOAeHHEe (PU3HISCKUX
(mnaBneHne BOCKA, TAsTHUE JIbJIA, PACTHPAHKE caxapa B CTYNKe, KATIEHHE U KOHACHCANNS BOABI) M XUMUYECKUX (TOPCHUE CBEYH,
MPOKaJMBaHUE MEJHOM MPOBOJIOKH, B3aMMOJCHCTBHE MeNla C KHUCIIOTOH) sIBIIEHHH, HAONMIOJEHHE W ONHCAaHUE NPU3HAKOB
MPOTEKaHU XMMHUYECKUX Peakiuii (pa3jokKeHnue caxapa, B3aUMOJICHCTBHE CEPHOWM KHUCIIOTHI C XJOPHIOM Oapusi, pa3iokKeHHE
rugpokcuga meau (1) mpu HarpeBanuu, B3ammopeiicTBue skene3a ¢ pactBopoMm comu mead (l), w3yuenme croco6oB
pa3mereHus cMeceil: ¢ TOMOIIBI0 MarHWTa, (HIBTPOBAHHE, BBHIMIAPHUBAHUE, IUCTIIULIIHSA, XpoMaTorpadusi, HpOBEICHUE
OUMCTKH TIOBAPEHHOM coiM, HAOMIOJACHWE W OMHCAaHUE pPEe3yJbTaTOB TMPOBEIACHHUS ONbITa, WIIIOCTPUPYIOMIETO 3aKOH
COXpaHEHUs MacChl, CO3AaHNe MOZETICH MOIEKY (IIapOCTEPKHEBHIX ).

BakHeiimme npeacTaBuTe/ M HEOPraHUYECKUX BelleCTB

Bo3nyx — cMech razos. CoctaB Bo3nyxa. Kucnopoa — anemeHT u npoctoe BemecTBo. HaxoxaeHue kuciopona B NpUpoO/IE,
(uznyeckre U XUMUYecKrue cBoicTBa (peakiuu roperns). Oxcunbl. [Ipumenenne kuciaopoaa. CriocoObl MOMy4YEeHUsT KUCIOpOIa
B JTab0OpaTOpUH U MPOMBIIIICHHOCTH. KpyroBopot xucnopoaa B mpupoze. O30H — auIoTpoHast MOARGUKAIIHS KHCIOPOIa.

TemmoBol 3PPEKT XUMHUYECKON peakIui, TEPMOXHMHUYCCKHE YpaBHEHUs, SK30- W DHJIOTCPMHUYCCKUE pEakKIuu. TOIUIMBO:
yTOJIb U METaH. 3arpsi3HEHHE BO3IyXa, YCUICHHE TAPHUKOBOTO AP PEeKTa, pa3pynIeHHe 030HOBOTO CIIOS.

Bomopon — smemenT m mpocroe BemiecTBO. HaxokaeHne Bopopoja B Hpupojie, (GU3MUECKHE M XMMHYECKHE CBOWCTBA,
IpUMEHEHHE, CIIOCO0B! MomydeHust. KuciaoTs! u comu.

MonsipHBI 00BEM Ta30B. Pacu€Thl M0 XUMUYECKIM YPaBHEHHSIM.

dusuueckue cBOMCTBa Boxabl. Bonma kak pactBoputens. PactBopbel. HacblllieHHbIE M HEHACBHIEHHBIE PACTBOPHL.
PactBopuMoOcCTh BeliecTB B Boae. MaccoBasi 10l BElIeCTBAa B pacTBOpe. XUMHUYecKHe cBOicTBa BoAbl. OcHoBaHus. Poib
pPacTBOPOB B MPHUPOJIE U B KHU3HHU 4enoBeka. KpyroBopot Boasl B pupojie. 3arpsa3HeHue NpUpoIHbIX BoA. OXpaHa U OYHMCTKa
MIPUPOJHBIX BOJI.

Knaccupukanuss Heopranmuecknx coeamHeHmil. Okcuapl. Knaccudukamus okcumoB: coseoOpasyroniie (OCHOBHBIC,
KHUCJIOTHBIE, aM(pOTEpHbIE) U HecolieoOpasyromme. HomenknaTypa okcunoB. Ouszndeckne U XUMHUECKHE CBOMCTBAa OKCHOB.
[TonyuyeHne OKCHIOB.

OcHoBanus. Kiaccudukaiust oCHOBaHUH: IETOYHM U HEPACTBOPUMBIE ocHOBaHMUA. HoMeHKkIaTypa ocHOBaHMii. PU3HUecKue U
XUMHUYECKHE CBOMCTBA ocHOBaHUi. [loyueHre ocCHOBaHMA.

Kucnotel. Knaccupukamnus kucinor. Homenkinarypa xkucnot. @u3ndeckue ¥ XUMHUECKIE CBOMCTBA KHACIOT. Psii akTHBHOCTH
metauioB H. H. bekeroa. [lonydyenue Kuciot.

Comn. Homenknarypa coneit. @uznueckue u XuMu4deckue cBoicTsa coneil. [lomyuenue comnei.
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I'eHeTnveckas CBSA3b MEX/Y KJIaCCAaMH HEOPTaHMUECKUX COSTUHEHUH.

Xumuueckuii IKcnepumenm:

Ka4eCTBCHHOE OIPE/ICICHIE COIEpKaHUs KUCIOpPOAa B BO3IOyXe, IMOJy4YeHHe, coOMpaHHe, paclo3HaBaHHE M W3yUYCHUE
CBOWCTB KHCJIOPOAa, HAONIOJIEHHE B3aMMOJACUCTBHUS BEIIECTB C KHUCIOPOAOM M YCIOBHSI BO3HHKHOBEHHS U TMPEKPALICHHS
ropenus (moxkapa), 03HaKOMJIEHHE ¢ 00pa3aMy OKCHIOB U OIHCAaHHWE WX CBOWCTB, IONydeHHE, COOMpaHNe, pacIlo3HABaHUE U
H3y4YeHHE CBOWCTB BOAOpOAa (ropeHue), B3aumojeiicTBue Bojopoga ¢ okcumom memu (I1) (Bo3MOXKHO HCMONB30BaHHE
BHJICOMATEpHUAaIoB), HaOMIOJeHHE 00pa3loB BELIECTB KOMMUYECTBOM 1 Mojb, HccleqoBaHHE OCOOEHHOCTEH pPacTBOPEHHS
BEILIECTB C Pa3IMYHOM pPacTBOPUMOCTHIO, IPUIOTOBIEHHE PACTBOPOB C ONpeAENEHHON MaccoBOHl Josel pacTBOPEHHOIO
BEIECTBA, B3aMMOJCHCTBHE BOJBl C MeTaJlaMHd (HaTpUeM M KaibliieM) (BO3MOXKHO HCIIOJIb30BAaHHE BHUAEOMATEPUAsIOB),
UCClieZIoBaHUEe 00pa3IioB HEOPraHMYECKUX BEIISCTB Pa3lIMYHBIX KIIACCOB, HAONIOJICHHE U3MEHEHHS OKPAaCKH HHIUKATOPOB B
pacTBOpax KHCIOT H Iejovell, u3yueHue B3aumopeictBus okcuaa memu (I1) ¢ pacTBOpoM cepHOM KHCIIOTBI, KHUCIOT C
MeTaJlJIaM{, peakUui HeWTpajau3aluy, MOJIy4YeHUE HEepacTBOPUMBIX OCHOBAaHWHM, BBITECHEHHE OJHOIO MeTajlla APYTuM U3
pacTBOpa COJH, PELIeHHE SKCIIEPUMEHTANBHBIX 33a4 1Mo TeMe «BakHeine Kiacchl HEOPraHUYECKUX COSAMHEHMID.

Iepnoanuecknii 3axon u Ilepuoanyeckasi cucrema xumuuyeckux djaeMenTos JI. U. Menaeseesa. CTpoeHne aToMOB.
Xumuueckas cBsi3b. OKHCINTEIHLHO-BOCCTAHOBUTEIbHbIE PEAKIIUU

[lepBbie TOMBITKH KiIACCH(UKAINN XUMHUYECKHX JIIEMEHTOB. [IOHATHE O Tpymmax CXOAHBIX DJIEMEHTOB (INEJOYHBIE U
LIeIOYHO3EMEIbHBIE METaJUlbl, TalloTeHbl, WHEPTHbIE Ta3bl). DJEMEHTHI, KOTOpble 00pa3yloT amQOTepHbIe OKCHABI H
TUAPOKCHIBL.

[lepnomnueckuit 3akoH. Ilepmonnueckass cuctema xumudeckux snemeHtoB JI. M. MenneneeBa. Koporkomepuomnas u
JuinHHOnepuoaHas ¢opmel [lepuoandeckoit cucremMbl xuMmudeckux snemeHToB Jl. M. MenneneeBa. llepuoasl U rpyImimbl.
Du3ndecKuid CMBICI TIOPSIAKOBOTO HOMEPa, HOMEPOB TIEPHO/Ia ¥ TPYTIITEI 3JICMEHTA.

Crpoenne atomoB. CoctaB aTOMHBIX simep. M3otombl. DnekTpoHbl. CTpOCHHE 3IEKTPOHHBIX 00OIOYEK aTOMOB MepBBIX 20
XUMHYECKUX 3yieMeHTOB Ilepuoauueckoii cucremsl Jl. M. MenaeneeBa. XapaKTepUCTHKa XMMHUYECKOIO 3JIEMEHTa IO €ro
nosioxxenuto B [lepuoauueckoii cucreme J1. Y. Menneneena.

3aKOHOMEPHOCTH HU3MEHEHUs pajnyca aTOMOB XMMHYECKUX 3JIEMEHTOB, METAJUIMYECKUX U HEMETAJUIMYECKUX CBOUCTB IO
rpynmnaM 1 nepuoaam.

3HaueHue HepI/IOHI/IquKOFO 3aKOHa U HepHOI[quCKOﬁ CUCTEMbI XUMHUYCCKUX DJICMCHTOB IJId pa3sBUTUA HAYKH U IPAKTUKHU.
J. . MenneneeB — y4€HbI U IPaKAAHUH.

Xummdeckass cBsa3b. KoBaseHTHas (TONSpHAsT M HETOJISIPHAS) CBS3b. DJIEKTPOOTPUIATEIBFHOCTD XUMHUYECKHAX DIIEMEHTOB.
WNonnas cBs3b.

Crenenb okucneHus. OKUCIUTENTFHO-BOCCTAHOBUTENbHBIE peaklnu. IIpolriecchl OKUCIeHUS U BOCCTaHOBIEHHs. OKHCIUTENN
1 BOCCTaHOBUTEJIU.

Xumuueckuii Ixcnepumenm:

n3ydeHne o0pasloB BEHIECTB METAIUIOB M HEMETANIOB, B3aWMOACHCTBHE THIPOKCHAA LWHKA C PAacTBOPaMH KHCIOT U
11eJI0uel, IPOBEJEHUE OIBITOB, UIUIIOCTPUPYIOLIMX IPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuil (ropeHue, peakiuu
Pa3IoKEHUSs, COSTUHEHUS).

Meosicnpeomemmnoie ceazu

Peammzanmst MeXTpeIMETHBIX CBs3EH IpH M3YYCHUH XMMHUH B 8 KiIacce OCYIIECTBISIETCS Yepe3 MCIOIB30BAHNE KaK OOIIIX
€CTECTBEHHO-HAYYHbIX TOHATHH, TaK M MOHATHUH, SABJSAIOMIMXCS CHUCTEMHBIMHU S OTAEIBHBIX MPEIMETOB €CTECTBEHHO-
HAy4YHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAyuYHbIe MOHATHS: HAay4dHbId (DakT, TUMOTE3a, TEOpHs, 3aKOH, aHAJIU3, CHHTE3, Kiaccupukanus,
MEePUOAUYHOCTD, HAaOII0IEHUE, IKCIIEPUMEHT, MOJIEIUPOBAaHIE, U3MEPEHHE, MOJEIb, SIBIICHHUE.

du3uKa: MaTepusi, aTOM, IEKTPOH, IPOTOH, HEUTPOH, HOH, HYKJIHU, U30TONbI, PaJHOaKTUBHOCTh, MOJIEKYJIA, DIIEKTPUUECKUI
3apsj, BEIIECTBO, Tel0, 00BEM, arperaTHoe COCTOSIHUE BEILLECTBa, ra3, (pu3nyecKue BeTUUMHBI, €AUHHUIIBI U3MEPEHUs, KOCMOC,
IJ1aHeTsl, 38€31b1, ConHLe.

Buonorus: porocuntes, pixanue, buocdepa.

I'eorpadus: armocdepa, ruapocdepa, MUHEpAIIbI, TOPHBIE TOPOBI, MTOJE3HBIE HCKOIAeMbIE, TOIUIMBO, BOJIHBIE PECYPCHI.

9 KJIACC

BemecTBo M XumMHuyeckas peakuus

[lepnomnueckuit 3akoH. [lepmommueckas cucrema xumuueckux siemeHToB J[. WM. MenneneeBa. CTpoeHue aTOMOB.
3aKOHOMEPHOCTH B U3MEHEHHUU CBOICTB XMUMHUYECKUX 3JIEMEHTOB MEPBBIX TPEX MEPUOJO0B, KaJHsl, KaJbLHsI U UX COEIUHEHUHN B
COOTBETCTBHUU C MOJIOKEHUEM 3JIEMEHTOB B Ilepronueckoil cucteMe U CTPOCHHEM UX aTOMOB.

CTpOCHI/Ie BEIICCTBA. BUJbI XUMHAYECKOM CBsI3U. THIIBI KPUCTAJUINICCKUX pe]_HéTOK, 3aBUCUMOCTEL CBOICTB B€IICCTBA OT THUIIA
KPUCTAJUINYECKOH PEIIETKU U BUIa XUMUUYECKOU CBA3HU.

Krnaccudukanms 1 HOMEHKIIaTypa HEOPraHUYEeCKUX BelIecTB. XMMHUYECKHE CBOMCTBA BEIIECTB, OTHOCIIIUXCA K Pa3TUUYHBIM
KJjIacCaM HCOPTaHUICCKUX COCZ[HHCHHﬁ, TCHCTUYCCKAas CBA3b HCOPraHNICCKUX BCIICCTB.

Krnaccudukauus XxuMuueckux peakuuii o pa3anyHbIM MpU3HaKaM (10 YHCIY U COCTaBY YYaCTBYIOLIUX B PEAKLUU BEIIECTB,
mo TerioBoMy 3(dexTy, Mo H3MEHEHHIO CTEICHEeW OKHCIICHHS XHUMHUYECKUX JJIEMEHTOB, II0 OOpPaTHMOCTH, MO YYacTHIO
KaTajau3aTopa). DK30- U SHAOTEPMUYECKHUE PEAKLUU, TEPMOXUMHUYECKUE YPAaBHEHHUS.

ITonsTHe 0 ckopocTu xuMHU4eckoi peakuuu. IlonsTHe 00 0OpaTUMBIX U HEOOPATUMBIX XUMHUCCKHX peakiusax. [lonstue o
TOMOTEHHBIX U FeTeporeHHbIX peakiusax. [lonstue o katanuse. IloHaTHe 0 XMMHUYECKOM paBHOBeCHH. DakTOpPbI, BIUAIOLINE HA
CKOPOCTb XMMHUYECKOU PEeaKLUHU U MOJIOKEHUE XUMUYECKOTO PABHOBECHSL.

OKHUCIUTENEHO-BOCCTAHOBUTENBHEIE  PEaKIMH, OSJCKTPOHHBIM OalaHC  OKUCIHTENbHO-BOCCTAHOBHUTENBHON — peaKivy.
CocTraBnieHle ypaBHEHUH OKUCINTENIbHO-BOCCTAHOBUTENBHBIX PEAKIIUH € HCIIOIB30BAHUEM METO/Ia SJIEKTPOHHOTO OajaHca.



Teopust 3MeKTPONUTHYECKON qUcconUanUU. DIEKTPOIUTHI U HEAIEKTPOIUThI. KaTnoHbl, aHHOHBL. MeXaHU3M JUCCOLUAlUU
BELIECTB C Pa3IMYHbIMU BUJAMU XUMUUECKOU cBs3U. CTeneHb aucconuanuy. CUIbHBIC U CIIA0ble AIEKTPOIUTEL.

Peakmnim monHOTO 0OMEHA. YCIOBUS MPOTEKAHUS PEaKInii HOHHOTO OOMEHA, TIOJHBIC M COKpAIIEHHBIC HOHHBIC YPaBHEHUS
peaknmii. CBoifcTBa KHCIOT, OCHOBaHHH M COJEH B CBETE€ TPEICTABICHUH OO0 JIEKTPONMTHUCCKON THCCOLUAIINH.
KauecTtBenHble peakuuu Ha MOHBL. IIoHATHE O rUIpONU3E CONEH.

Xumuueckuii IKcnepumenm:

03HAKOMJICHHE C MOAESIMH KPHCTAJUIMYECKUX PEIIETOK HEOPTaHHYECKMX BEIIECTB — METAJUIOB M HEMETauIoB (Tpadura u
anMasa), CI0XKHBIX BELIECTB (XJIOPUIA HATPUS), UCCIENOBAHUE 3aBUCUMOCTH CKOPOCTH XUMUYECKOH peaklMu OT BO3ACHCTBUS
Pa3NIUYHBEIX (PAaKTOPOB, HCCIEIOBAHNUE MIEKTPOIPOBOIHOCTH PACTBOPOB BEIIECTB, MIPOIECCA AUCCOIMAIINH KHCIOT, MeI0oYeH u
cojieil (BO3MOKHO HCHOJIb30BaHHWE BMJEO MAaTepHajoB), MPOBEAECHUE OINBITOB, HWIUTIOCTPUPYIOUIMX IPU3HAKU MPOTEKaHHS
peaknuii HOHHOTO 0O0MeHa (00pa3oBaHUE OCaIKa, BRICICHHUE ra3a, 00pa3oBaHue BOJBI), OMBITOB, HILTIOCTPHPYIONIUX IIPHMEPEI
OKHCJIMTENIFHO-BOCCTAHOBUTEBHBIX PEakIuil (TOpeHNe, PEaKkIMu pa3IoKeHuUsl, COSUHEHNS), pAaclIO3HABAHIE HEOPTaHUIECKUX
BEIIECTB C [IOMOLIbIO KAUECTBEHHBIX PEAKLUH Ha MOHBI, PELIEHUE KCIIEPUMEHTAIBHBIX 3a/1a4.

HemeTaJjlibl 1 MX coeAMHeHUS

OOmrast xapakTepuCTHKa TanoreHoB. OCOOEHHOCTH CTPOCHHSI aTOMOB, XapaKTepHBIC CTENEHH OKHCcIeHUs. CTpoeHHe H
(u3HYecKre CBOWCTBA MPOCTHIX BEINECTB — TaJOrCHOB. XUMHUECKUE CBOWCTBA Ha MpHMEpe XJopa (B3aUMOJICHCTBHE C
MeTalIaMu, HeMeTaulaMH, mesodaMu). XiaopoBoaopoa. ConsHasi KUCIOTa, XUMUYECKUE CBOMCTBA, MOyYeHUE, IPUMEHEHUE.
JeiicTBHe XJ10pa U XJIOPOBOAOPOIA HAa OPraHU3M YejoBeKa. BaxxHelie XJIOpuabl U X HAXOXKIEHUE B IPUPO/IE.

OOmass xapakTtepucTuka 3neMeHToB VIA-rpynmbl. OCOOCHHOCTH CTPOCHUS aTOMOB, XapaKTEpPHbIC CTEINEHH OKUCICHHUS.
CrpoeHne U Gpu3HUECKHe CBOWCTBA MPOCTHIX BEIIECTB — KUCIOPOa M CEPHl. AJUIOTPOIHBIE MOAM(DHUKAIINH KICIOPOIA U CEPHI.
XumMmudeckne cBoiictBa cepbl. CepoBOJOpOJ, CTpoeHHe, (GHM3WYECKHMEe W XHMHYecKHe cBoHCTBAa. OKCHIBI Cephl Kak
IPEACTAaBUTENIN KUCIOTHBIX OKCHIOB. CepHasl KHCJIOTa, (PU3MUECKHE M XUMHUYECKHE CBOWCTBA (OOLIME KaK NPEACTAaBUTEIS
KJlacca KHUCJIOT U cnenudmdeckne). XUMUIECKIe peakIii, JekKalie B OCHOBE IPOMBIIIICHHOTO crtoco0a MOIy4YeHUs CepHOit
kuciothl. [Ipumenenne cepHoit Kucmotel. COM CEPHOM KHCIIOTHI, KAUYECTBEHHAS peakius Ha Cyibdar-noH. Haxoxnenue ceps
u e€ coequHEHUH B mIpupoje. XUMHUUECKOE 3arpsa3HEHHE OKpPY’KaloIleil cpeabl COeAUHEHUSMH Cepbl (KUCIOTHBIE MOXKIH,
3arps3HEHME BO3IyXa U BOJOEMOB), CIIOCOOEI €T0 IIPEIOTBPAIICHUS.

OO0mas xapakTeprucTHKa dJIeMeHTOB VA-Tpymiibl. OcOOEHHOCTH CTPOCHHS aTOMOB, XapaKTEePHbIC CTCIICHH OKHCICHUS. A3OT,
pacmpocTpaHeHHe B Mpupope, (Gu3uueckue U XUMHUeckue cBoiicTBa. KpyroBopoT asora B mpupoje. AMMHAK, €T 0 (U3HUECKUE
U XMMUYECKHe CBOWCTBA, MOMydeHUE U IpuMeHeHrne. Coll aMMOHUS, NX (PU3WYECKHE U XMMUYECKUE CBOHCTBA, IPUMCHEHHE.
KadecTBeHHas peaklys Ha HOHBI aMMOHUS. A30THasl KUCIIOTA, €€ MoiaydeHue, (U3UUecKue U XUMHUYeCKue cBoiicTBa (oOmue
KaK IpeJICTaBUTENs Kilacca KUCIIOT M crienuduyueckne). crons3oBaHne HUITPATOB M COJIEil aMMOHUS B Ka4eCTBE MUHEPATbHBIX
ynoOpeHnid. XMMHUYeCKoe 3arps3HEHIE OKPY>KaIOIIe Cpeabl COCAMHEHUSIMH a30Ta (KMCIOTHBIC JOXKIH, 3arpsa3HEeHIE BO3IyXa,
MOYBHI U BOJI0EMOB). Dochop, amnoTponHbie Mogudukamu Gocdopa, pusndeckre n Xumudeckue cporictea. Okcun pocdopa
(V) u dochopras kuciora, QU3NUECKHE M XHUMHYECKHE CBOMCTBA, mHomyueHwe. Mcmonmp3oBanue ¢ocdaroB B KadecTBe
MUHEPaJIbHBIX yIOOpEHUH.

OOmrast xapakrepucTuka MeMeHToB [VA-rpynmbl. OCOOCHHOCTH CTPOCHHS aTOMOB, XapaKTEPHBIC CTEIIEHH OKUCICHUS.
VYriaepos, amioTpomnHble MOIU(UKAINK, PAaCIpPOCTPAHEHHUE B IPUPOAC, (PU3HUECKHE M XUMHUYECKHAE CBOHCTBA. AICOPOIHSL.
Kpyrosopor yrmepoma B mpupoge. OKcuabl yriepoja, UX (HU3UUECKHE M XUMHUYECKHE CBOWCTBA, JCHCTBHE HA >KUBBHIC
OpraHu3Mbl, MOJYyYCHHE U MPUMEHEHHE. DKOJOTHYecKHue MpobiieMbl, CBs3aHHbIe ¢ OkcuaoM yraepoaa (IV), rumoresa
r1100anbHOTO MOTEIUICHUsST KJIMMaTta, MapHUKOBBIN 3¢dexT. YronpHas kuciora u €€ coiy, UX (puU3MdecKue U XUMHUYECKHE
CBOWCTBa, MOJlyueHHe M IpuMeHeHHe. KauecTBeHHas peakius Ha KapOOHAT-MOHBI. lcmonb3oBaHHME KapOOHATOB B OBITY,
MEJMLMHE, IPOMBIIIIEHHOCTH U CEJIBCKOM XO3sICTBE.

IlepBoHavanbHbIe MOHATUS 00 OPraHUYECKUX BEILIECTBAX KaK O COEAMHEHMSAX Yriepoja (MeTaH, 3TaH, 3TUIICH, alleTHICH,
3TaHOJI, TIIMLEPHH, YKCYCHAs KUCIoTa). [IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB (YTroJb, IPUPOAHBIN ra3, HE(TH), MPOLYKTHI
ux mepepaboTku (OCH3MH), MX POJb B OBITY M HPOMBINUICHHOCTH. [IoHATHE 0 OHONOTMYECKHM Ba)KHBIX BEIECTBAX: KHUPAX,
Oenkax, yriaeBojax — M UX poJii B )KM3HM 4YesloBeKa. MaTepraibHOe eJMHCTBO OPraHMYECKUX U HEOPTraHUYECKUX COeIMHEHHH.

Kpemnuii, ero ¢usndeckne u XMMHUYECKHE CBOIMCTBA, MOIy4YeHHE U IpuMeHeHne. CoequHEeHUs KpeMHus B pupoae. Obuue
npencraBieHus o0 okcune kpemuns (IV) u kpemHneBoit kuciaoTe. CHITMKATHI, UX HCIIOIB30BaHHUE B OBITY, B IIPOMBIIIIICHHOCTH.
Baxneiiimue cTpouWTeNbHBIC MaTepHallbl: KepaMWKa, CTEKJIO, IIEMEHT, OeTOoH, jkeie300eToH. IIpobGiembl Oe3omacHOTO
UCTOJIb30BaHUSI CTPOUTENBHBIX MATEPHATIOB B IOBCEAHEBHOM KU3HM.

Xumuueckuii IKCnepumennt .

n3yudeHue o0pa3loB HEOPraHUYECKUX BEIIECTB, CBOUCTB COJISTHOM KHCIOTHI, IPOBEACHHE KaUECTBEHHBIX PEAKIIUI Ha XJIOPUI-
HOHBI 1 HaOMIOJICHNE IPU3HAKOB UX NMPOTEKAHUS, OIBITHI, OTpaKaromue (GU3MIeCKHe U XUMHUCCKIE CBOMCTBA TAJIOTEHOB U MX
COeIMHEHWH (BO3MOXKHO HCIIONB30BaHUE BHUICOMATEPHAIOB), O3HAKOMJICHHE C O00pa3laMd XJIOPHUIOB (TaJOTCHHIOB),
03HAaKOMJICHHE C 00pa3laMu Cephl U € COCTMHEHISIMU (BO3MOXKHO HCIOIh30BaHUE BUICOMATEPHAIORB), HAaOMIOJCHUE TIpoIecca
o0yIIUBaHUS caxapa MOJA ACHCTBHEM KOHIICHTPUPOBAHHOM CEpHON KUCIIOTHI, H3yUEHHE XUMHUYCCKUX CBOICTB pa30aBlICHHOM
CepHOM KHCIIOTBHI, IIPOBEICHHE KAadeCTBCHHOW peakuuh Ha cynspar-MoH W HaONIOIeHHEe TNpH3HaKa c€ IpOoTeKaHUs,
O3HaKOMJICHUE ¢ (PU3UUECKUMU CBOIcTBaMH a30Ta, (hochopa U UX COeJUHEHUH (BO3ZMOXKHO UCIIONb30BaHNE BUEOMATEPUAIIOB),
obpasnamu a30THBIX U (hocopHBIX yaOOpeHuil, momydeHue, cobupaHue, paclo3HaBaHHE U H3yueHHE CBOICTB aMMuaka,
NPOBEJCHNE KAYeCTBEHHBIX PEaKknii Ha HOH aMMOHUS 1 (ocaT-noH 1 H3ydeHHEe PU3HAKOB UX NMPOTCKAHMUS, B3aNMOICHCTBHE
KOHLEHTPUPOBAHHON a30THOM KHUCIOTBI C MeIbl0 (BO3MOXKHO HCIIOJb30BAaHUE BUAEOMATEPHAJIOB), HM3y4YeHHE MoJenei
KPUCTAUINYECKUX PEIIETOK anMmasa, rpaduta, (yuiepeHa, 03HAaKOMIIEHHE C MPOIECCOM afcOpOLMU PACTBOPEHHBIX BEIIECTB
AaKTHBMPOBAaHHBIM YITIEM M YCTPOWCTBOM MPOTHBOTas3a, IIOJyYeHHE, COOMpaHUe, paclo3HaBaHHE M H3YUCHHE CBOMCTB
YTJIEKUCIIOTO Ta3a, MPOBeICHUE KAUeCTBEHHBIX peakiid Ha KapOOHAT U CHINKAT-HOHBl M U3yUCHUE MMPU3HAKOB UX MPOTEKAHMUS,



03HAaKOMJIEHHE C NMPOJYKUUEH CUIMKATHON MPOMBIINUIEHHOCTH, pEUIEHHE HKCIIEPUMEHTANIBHBIX 337ad Mo TeMme «BaxHeimune
HEMETaJUIbl U KX COEUHEHUS.

MeTaJjibl U MX COeUHEHUS

OO0mas XxapakTepuCTUKa XMMHUYECKHX DJIEMEHTOB — METaJIOB HA OCHOBaHMU UX MoJjiokeHUs B llepuomuueckoil cucreme
xumudeckux anemeHToB [I. V1. MenneneeBa u ctpoenust atomoB. CTpoeHHne MeTauioB. MeTayuinueckast CBsI3b U METaJIH4YecKas
KpHUCTAJUIMYECKAsT PEMIETKAa. DIEKTPOXUMHUYECKANW psiA HANpsHKeHUH MeTauioB. Du3nyeckne W XUMHYECKHE CBOWMCTBA
MeTtaiioB. OOmmMe cnocoObl MOJIy4eHUs MeTaioB. [IoHATHE O KOpPpO3MH METAaIOB, OCHOBHBIE CHOCOOBI 3alIMTHI UX OT
koppo3uu. CruiaBel (cTajb, YyT'yH, JIOPATIOMUHUN, OpOH3a) M X IPUMEHEHHE B OBITY U TIPOMBIIIIJICHHOCTH.

[Ilenounsie MeTamibl: nonoxenue B Ilepuoanueckoil cucteme xumuueckux anemeHToB JI. 1. MenpaeneeBa, CTpoeHHE UX
aTOMOB, HaXOXKJIeHHE B Mpupojie. Puzndeckne 1 XMMHUIECKHAE CBOWCTBA (Ha TpuMepe HATpus 1 Kaius). OKCHUIBI U TUAPOKCHIBI
HaTpus U Kanus. [[puMeHeHre MeoYHbIX METAIOB U UX COEIMHEHUH.

[[lenoyHo3eMeNbHBIE METAJUIBI MAarHUM M KalbLui: nonoxeHue B [lepuogmueckoil cucreme XuMudeckux snemeHtos . M.
MenneneeBa, CTpOGHHE UX aTOMOB, HaxoxieHHe B npupoge. dusnueckue U XUMHUECKHE CBOWCTBA MarHus M KaJIbLIMS.
Baxneiiimme coemMHEHHUS KATBIUA (OKCHJT, THAPOKCHI, CONH). JKECTKOCTH BOJBI U CIIOCOOBI €€ YCTpaHCHHS.

AmomvuHnii: monoxenue B Ilepmomnmueckoit cucreme xmmmueckux snemeHToB JI. M. MennmeneeBa, cTpoeHHe aToma,
HaxoXJeHue B mpupojie. Ou3ndeckne u XUMHUYECKHE CBOWCTBA aMIOMUHHUS. AMQOTEpPHBIC CBONCTBA OKCHJIA W THIPOKCHA
AITIOMUHMS.

Kenezo: monoxenne B [lepuonndeckoit cucreme xummdeckunx ameMmeHToB J1. . MenneneeBa, cTpoeHre aToMa, HaX0XJICHUE
B pupojie. Du3ndeckue 1 XUMAYECKHE CBOWCTBa xkene3a. Oxcuasl, Tuapokcuasl u conu xenesa (1) u xxenesa (I1I), ux cocras,
CBOMCTBA U MOJTyYEHHE.

Xumuueckuii IKcnepumenm:

O3HAaKOMJICHHE C o0OpaslaMd METaJJIOB W CIIABOB, MX (U3NYECKHMMH CBOWCTBAMH, H3ydeHHE pPe3yJbTaTOB KOPPO3HHU
METaJUIOB (BO3MOXHO HCIIOJIh30BAHNE BUJICOMATEPHAIIOB), OCOOCHHOCTEH B3aMMOICHCTBYSI OKCH/IA KANbIUS U HATPHUS C BOAOH
(BO3MOXHO HCITONIb30BaHUE BHUICOMATEPHUAIIOB), HCCIICJIOBAHHUE CBOMCTB JKECTKOW BOXBI, Tpollecca TOPSHHS JKele3a B
KHUCJIOPOJie (BO3MOXKHO HCIIOIb30BAaHUE BUACOMATEPHANIOB), IPU3HAKOB MPOTEKAHNS KAaUeCTBEHHBIX PEaKIUii Ha MOHBI: MarHHsI,
KaJblus, aoMuHMs, IuHKa, xene3a (II) u xenesa (III), mequ (II), HaOnromeHue W OMUCaHHWE TPOIECCOB OKPAITUBAHHUS
IJJAMEHH HMOHAMH HATpHS, Kalusg W KalbIks (BO3MOXKHO HCIIOJIb30BAaHHE BHICOMATEPHAIIOB), HCCICIOBaHHE aM(OTEPHBIX
CBOMCTB THJIPOKCH/Ia aJTFOMUHUS ¥ TUIPOKCH/IA IIMHKA, PEIIEHNE IKCIIEPUMEHTAIBHBIX 3a/1a4 10 Teme « BakHewe Metamisl u
HUX COSIUHEHUS.

XuMHus 1 OKpYKaloIas cpeaa

BemectBa n MaTepualsl B IOBCETHEBHOM JKM3HM YeNloBeKa. bezonacHoe MCIOIb30BaHUE BEIIECTB M XMMUUECKUX PEaKIMi B
obITy. [lepBast moMoNIs IPU XUMUYECKUX 0KOTaX M OTPABICHUSIX.

XuMHuUueCcKoe 3arps3HeHHE OKpYXKarIel cpensl (mpeaenbHas JOMycTuMasi KOHIeHTparus Bemiects, ganee — [1J1K). Poxs
XUMHHU B PEIICHUN IKOJOTHUECKUX TPOOIIEeM.

Xumuueckuii Ixkcnepumenm:

H3y4eHue 00pas3oB MaTepralioB (CTEKIIO, CINIABBI METAJIOB, TOJIMMEPHBIE MAaTEPHAIIbI).

Mesrcnpeomemnule ceasu

Peanuzanus MexmnpenMeTHBIX CBSA3EH MPU U3yYEHUH XMMUHU B 9 Kilacce OCYIIECTBIISIETCS Yepe3 UCIOJIb30BaHUE KaK OOIIUX
€CTECTBEHHO-HAYYHBIX TIOHSATHH, TaK W TOHSATHH, SBISIOMINXCS CUCTEMHBIMHA Ui OTACIBHBIX MPEIMETOB E€CTECTBEHHO-
HAy4YHOTO IUKJIA.

OO01ue ecTeCTBEHHO-HAy4YHbIe TOHATHS: HayudHbBId (DakT, TUIOTE3a, 3aKOH, TEOpHsA, aHaJM3, CHUHTE3, KIacCHU(pHUKAIMs,
MIEPHOANYHOCTh, HAOIIOJICHUE, OSKCIIEPUMEHT, MOJCIHUpPOBaHHME, HW3MEPEHUE, MOJENb, SBJICHHUE, MAapHUKOBBIN 3(pdeKT,
TEXHOJIOTHSI, MATEPHAITBL.

®usnka: MaTepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIU, U30TOIbI, paJOaKTUBHOCTh, MOJIEKYJIA, JJIEKTPUUECKUI
3apsij, TPOBOJHUKH, IOJYIPOBOJHHUKH, IHIJICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHHE
BEIECTBA, a3, paCTBOP, PACTBOPUMOCTh, KPUCTAJUTMYECKAs PeIIETKA, CIUIABbI, (PU3NYECKUE BEITMYHHBI, SAMHUIBI U3MEPEHUS,
KOCMUYECKOE MTPOCTPAHCTBO, IUIAHETHI, 3BE3/1bI, CoHIIE.

Buonorus: ¢otocunres, apixanue, Ouochepa, sKocHcTeMa, MUHEPAIbHBIC YAOOPEHUS, MUKPOIJIEMEHTHI, MaKPO3JIEMEHTHI,
MMUTATENIbHBIE BEIECTBA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpAIIbI, TOPHBIE TTOPOBI, IOJE3HBIE HCKOIAeMBbIE, TOIUIMBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS ITPOI'PAMMBI 110 XUMUWU HA YPOBHE OCHOBHOI'O
OBIIEI'O OBPA30BAHUS

JINYHOCTHBIE PE3YJIbTATbBI
JIMYHOCTHBIE PE3yJIbTaThl OCBOCHMS MPOTPAMMBI OCHOBHOT'O OOILIETO 00Opa30BaHUS JOCTUTAIOTCS B XOA€ OOyUYCHUS XMMHUH B
€MHCTBE y4eOHOI U BOCIUTATENbHON AEATEIFHOCTH B COOTBETCTBUU C TPAJULUOHHBIMA POCCUHCKUMHU COLUOKYJIBTYPHBIMU
IyXOBHO-HPABCTBEHHBIMH LEHHOCTSAMH, NPHHATBIMA B OOIIECTBE IMpaBWJIAMH M HOPMaMH IIOBEJCHUS M CHOCOOCTBYIOT
IpoleccaM CaMOIO3HAaHUS, CAMOPA3BUTHSI M COLIMANU3ALMH 00YYarOIIUXCAL.
JIMYHOCTHBIE Pe3yJIbTaThl OTPAXKAIOT TOTOBHOCTH OOYYAIOIIMXCS PYKOBOACTBOBATHCS CHCTEMOM IO3WTHBHBIX IIEHHOCTHBIX
OpHEHTaNUi U pacIINpeHne OIBITA JeATeIPHOCTH Ha €€ OCHOBE, B TOM YHCJIE B YaCTH:
1) IaTpHOTHYeCKOI0 BOCIUTAHUSI:
LIEHHOCTHOTO OTHOIIEHHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPHYECKOMY M HAYYHOMY HacJEIWIO, TIOHUMAaHHs 3HAUYCHHS
XMMUYECKOW HAyKH B JKU3HH COBPEMEHHOTO OOIIECTBa, CHOCOOHOCTH BJIAJETh JOCTOBEpHON HH(oOpMamueil o mepenoBbIX
JIOCTIDKCHHSAX M OTKPBITHAX MHPOBOM M OTEUECTBEHHOI XMMHH, 3aMHTEPECOBAHHOCTH B HAyYHBIX 3HAHMAX 00 YCTpOWCTBE
MUpa 1 001IeCTBa;



2)Tpa!kKIAHCKOr0 BOCTIMTAHUSA:

IOPEICTaBIEHUs O COLMAIBHBIX HOPMAaxX M MpPaBUIAaX MEXKJINYHOCTHBIX OTHOLICHMH B KOJUIEKTHBE, KOMMYHHMKAaTHBHOM
KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIC3HOW, y4eOHOMCCIIEOBATEILCKOM, TBOPYECKOH M JAPYTHMX BHIAX MAEATEIHHOCTH,
TOTOBHOCTH K Pa3HOOOpPAa3HON COBMECTHOMN AEATEIBHOCTU IPH BBHIIOIHEHUU y4eOHBIX, IO3HABATENBHBIX 33]a4, BHIIIOJIHECHUN
XMMHYECKUX IKCIEPHMEHTOB, CO3/IaHUHU YIEOHBIX MPOEKTOB, CTPEMIIEHHS K B3aHMOITIOHUMAaHHIO ¥ B3aMMOIIOMOIIH B TIpoIiecce
9TOl y4eOHOH NesATeNnbHOCTH, TOTOBHOCTH OLIGHUBATh CBOE MOBEAEHHE U IOCTYNKH CBOMX TOBAapHIIEH ¢ mo3uIuu
HPABCTBEHHBIX U IIPaBOBBIX HOPM C Y4ETOM OCO3HAHUS MOCIEACTBUH IOCTYIIKOB;

3) HEHHOCTH HAYYHOI 0 IIO3HAHUS !

MHUPOBO33PEHUYECKUE IPEACTABICHUA O BEIIECTBE U XHMMHUYECKOM PEaKLMH, COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U COCTaBIIAIOLINE OCHOBY JUISl IOHUMAHUS CYHIHOCTU Hay4HOW KapTHHBI MUPA, NPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTAX Pa3BUTUS MPHUPOABI, B3aUMOCBS35X YEJIOBEKA C MPUPOJHOW CPENOW, O PONM XUMHMH B IO3HAHHUM 3TUX
3aKOHOMEPHOCTEH;

MIO3HABATEeNIbHBIE MOTHBBI, HAIllPaBJICHHBIC HA IIOJyYeHHE HOBBIX 3HAaHWI 10 XWMHH, HEOOXOAMMBIE [UI OOBACHEHHS
HaOI0JaeMBIX TIPOLIECCOB U SIBICHHM, TO3HABATEIBHON, HHPOPMAIIMOHHON U YHTATEIBCKOH KyJIbTYpPHI, B TOM YHCIIC HABHIKOB
CaMOCTOSITEIbHOM pabOThl ¢ Y4€OHBIMU TEKCTaMH, CIIPABOYHON JHMTEPaTypoll, MOCTYNHBIMM TEXHUYECKUMM CPEICTBAMU
MH(POPMAIOHHBIX TEXHOIOT U,

nHTEpec K OOYYEHWIO M IIO3HAHMIO, JFOOO3HATENFHOCTh, TOTOBHOCTE M CIIOCOOHOCTH K CaM000pa30BaHMIO, TPOCKTHOH W
HCCIIeN0BATEeNLCKOM IESATEIFHOCTH, K OCO3HAHHOMY BBIOOPY HAIIPaBIICHHOCTH M YPOBHS 00yUeHNS B JalbHEHIIEM;

4) popMUPOBaHUSA KYJIbTYPbI 310POBbS:

OCO3HaHWE IEHHOCTH JXM3HH, OTBETCTBEHHOTO OTHOIICHMS K CBOEMY 3/I0POBBIO, YCTAaHOBKH Ha 3/I0POBBII 00pa3 KH3HH,
OCO3HAHUE MOCIEICTBUI U HEMPUATHE BPEIHBIX NPUBBIYEK (YIOTPEOICHHS alKOI 0, HAPKOTUKOB, KypeHUs ), HEOOXOAUMOCTU
coOuroieHust MpaBuil 6E30IIaCHOCTH NIPH OOpAIICHUN ¢ XUMHIECKUMH BEIECTBAMHU B OBITY U PEaNbHOMN JKU3HH;

5) TPyAOBOI0 BOCHIUTAHMA:

UHTEpEC K MPaKTHUYECKOMY U3YUCHHIO IMpodecCUil U TpyJa pa3lnuyHOro poja, YBaKEHHE K TPYAy U pe3ylbTaTraM TpyJOBOiM
JeATeTbHOCTH, B TOM YHCJIE Ha OCHOBE NIPUMEHEHUs MPEIMETHBIX 3HAHHH 110 XMMHH, OCO3HAHHBIM BBIOOP MHANWBHUIYAIbHOM
TPAeKTOPHU TIPOJODKEHUS O00pa3oBaHUS € y4ETOM JMYHOCTHBIX HHTEPECOB M CHOCOOHOCTH K XHMHH, OOIIECTBEHHBIX
UHTEPECOB U MOTPEOHOCTEH, ycmemHol MpoecCHOHATBHOM AeSATEIbHOCTU U PA3BUTUS HEOOXOAUMBIX YMEHHH, TOTOBHOCTb
a/lalTHPOBATECS B PO ecCHoHaIbHON cpee;

6) 3K0JIOTH4eCKOr0 BOCIIHTAHUS

9KOJIOTHYECKH IIeJIecO00pa3Hoe OTHOIIEHHE K MPHPOAE KaK WMCTOYHHKY JKH3HH Ha 3eMile, OCHOBE e¢ CYIIEeCTBOBAHUS,
MNOHMMaHHE [IEHHOCTHU 37I0POBOT0 M 0€30MacHoro obpasa >KU3HH, OTBETCTBEHHOE OTHOLICHHE K COOCTBEHHOMY (DH3HUECKOMY U
MICUXWYECKOMY 3/I0POBBIO, OCO3HAaHHE LIEHHOCTH COOJIOAEHHS NMPaBUII OE30MIaCHOTO MOBEICHHUS MPH paboTe ¢ BEUIECTBaMH, a
TaKXKE B CUTYalUAX, yTPOXKAOIUX 3J0POBbIO U XKU3HU JIOEH;

CIIOCOOHOCTH MPUMEHSTh 3HAHWS, MOMydYaeMble NPH W3yYCHWH XUMUH, U PEIIeHHs 3aJad, CBS3aHHBIX C OKPYXKAIOIIEH
MIPUPOJHON CPEnoii, [UT MOBBIMIEHHS YPOBHS SKOJIOTHUECKOH KyIbTYphl, OCO3HAHHS TI100abHOTO XapaKTepa SKOJIOTHIECKUX
npobaeM U MyTel UX peleHus NOoCPEeJCTBOM METOA0B XUMHH, SKOJIOTMYECKOr0 MBIIIICHUS, YMEHHS PYKOBOACTBOBAThHCS UM B
[I03HABATEIbHOM, KOMMYHUKAaTUBHON U COLIMAJIbHOM MPaKTHUKE.

METANPEIMETHBIE PE3YJIBTATBI

B cocraBe mMeTanpeaMETHBIX Pe3yIbTaTOB BRIACIAIOT 3HAUYNMBIE I (POPMUPOBAHHS MHPOBO33PCHUS OOIEHAYYHBIC TOHSTH
(3aKoH, TeopHs, MPHUHIWI, THUIOTe3a, (pakT, cHcTeMa, IpoIecc, SKCICPUMEHT U ApYroe.), KOTOpble HCIOIB3YIOTCS B
€CTECTBEHHO-HAyUHbIX YyuYeOHBIX MpeAMEeTax M MO3BOJAIOT HAa OCHOBE 3HAHMH M3 STHX INPEeIMETOB (OPMHUPOBATH
[IPeACTaBICHHE O IIEJOCTHOH HayyHOW KapTMHE MHUpa, M YHHBEpCalbHble ydeOHbIE IEeHWCTBHS (IIO3HABaTENIbHBIE,
KOMMYHHKATHBHBIC, DETyJTUBHbIE), KOTOpble o0ecrme4ynBaoT (GOpMHpPOBaHHE TOTOBHOCTH K CaMOCTOSTEIbHOMY
IUTAHUPOBAHUIO U OCYLIECTBICHUIO YUeOHOU AEATEIBHOCTH.

Ilo3naBaTe/bHBIC YHUBEpPCAJIbHbIE yYeOHbIe NeiiCTBUS

Ba3zoBble 1orn4eckue JeicTBUA:

YMEHHS HCIOJb30BaTh NPUEMBI JIOTHYECKOTO MBIIIJICHUS IIPU OCBOCHUH 3HAHUUI: PACKPBIBATh CMBICI XUMHYECKHX HOHATHUI
(BBLEENATh UX XapaKTepHbIe NPU3HAKY, YCTAHABIMBATh B3aMMOCBA3b C APYTUMU HOHSTHUSAMH), UCIOIb30BATh MOHITHUS IS
OOBSCHEHUS OTICNBHBIX (DPAKTOB W SIBICHHH, BEIOMPATh OCHOBAHUS U KPUTCPHH IS KIACCU(PHUKALINN XUMHUCCKUX BEIIECTB U
XMMUYECKUX PEaKUHH, YCTaHABIUBATh NPUYMHHO-CICICTBEHHBIE CBSA3U MEXAY OOBEKTaMH M3y4€HHs, CTPOUTH JOTUYECKUE
paccykaeHusl (HHAyKTUBHBIE, IeIyKTUBHBIE, 10 AHAJIOTUH), A€TaTh BBIBO/bI U 3aKIFOUCHNS;

yYMEHHUE MPUMEHATh B MPOLECCe MO3HAHUS MOHATUS (IIPEAMETHBIC U METalpeMETHBIC), CHMBOIMYECKHUE (3HAKOBBIC) MOJCIH,
UCTIONB3YyeMbIE B XHMHH, IPe00Pa30BEIBATh MIMPOKO MPUMEHSIEMbIE B XUMUH MOJIEIbHBIE MPEACTABICHUS — XUMHUYECKUHA 3HAK
(cuMmBOI 37€MeHTa), XUMUYecKass (popMyla U YpaBHEHME XMMHUECKON peakIuu — MpHU PEelICHUU Y4eOHO-I03HABATEIbHBIX
3a1a4, ¢ y4€TOM OTHUX MOJEJIBHBIX IPEICTABICHUM BBIABIATL M XapaKTEPU30BATh CYILIECTBEHHBIC IIPU3HAKH HM3Yy4aeMBIX
00BEKTOB — XMMHYECKHX BEIIECTB M XMMHYECKHX PEAKIHUH, BBIIBIATH OOIINE 3aKOHOMEPHOCTH, NPHYWHHO-CIEICTBEHHBIC
CBSI3U M IPOTUBOPEUHS B U3y4aeMBbIX IPOLECCAX U SBICHUSX.

BazoBble nccnenoBarebckue AeiicTBUS:

YMEHHUE HCIIOIb30BaTh IIOCTABJICHHbIE BOIPOCHI B KAaueCTBE HHCTPYMEHTA I103HAHMS, a TAaKKE B KAaueCTBE OCHOBBI JUIS
(hopMHpOBaHKS THIIOTE3HI MO IPOBEPKE MPABHIFHOCTH BBICKA3BIBAEMBIX CYXKICHUII;

IprOOpETEHUE OMbITa MO MIAHUPOBAHUIO, OPTaHU3ALUY U IPOBEJCHUI0 YUCHUYECKUX SKCIEPUMEHTOB, yMEHHE HAOII0AaTh 3a
XOZIOM TIPOIIeCCa, CaMOCTOSITEIEHO MPOTHO3UPOBATE €TO PE3yNbTaT, (OpMyIHPOBaTh OOOOIICHNS M BEIBOABI IO PE3YNIbTaTaM
MIPOBEAEHHOTO OIIBITA, HCCIIEJOBaHMUS, COCTABIIATH OTUET O MPOJIeNIaHHO paboTe.

PadoTa ¢ undopmanmeii:



yMEHHE BBIOMpaTh, aHAIM3UPOBATh W HHTEPIPETUPOBATH HHPOPMALHMIO pa3IMYHBIX BUAOB U (OpM mpencTaBieHus,
MOJyYaeMyl0 M3 Pa3HBIX HCTOYHHUKOB (HAyYHO-TIOMYIJSIpHAS JIUTEPATypa XUMHUYECCKOTO COICP)KaHMs, CIIPABOYHBIC IIOCOOWS,
pecypcbl MHTepHeTa), KpUTUYECKH OLIEHUBATh MPOTUBOPEUMBYIO U HEIOCTOBEPHYIO HH(OPMAIIHIO;

YMEHHE MPUMCHATh pa3MYHBICE METOOBI M 3alpOChl MPH HOUCKE W OTOOpe WH(OPMAIMKA M COOTBETCTBYIOIINX JaHHEIX,
HEOOXOAUMBIX JJIsl BBIMOJHEHUS] YUEOHBIX W MO3HABATENbHBIX 3a/la4 ONpeeIEHHOTO THIA, MPUOOPETEHHE OMbITa B O0JACTH
UCTIOJIb30BaHUS HMH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH, OBIAJACHHWE KYJbTYPOH aKTUBHOTO WCIONb30BAHUS
Pa3NIUYHBIX ITOWCKOBBIX CHCTEM, CaMOCTOSTENFHO BBHIOMPATh ONTUMAalbHYIO (opMy mpeacTaBieHus HHOOPMAIUN U
WUTIOCTPUPOBATh pellaeMble 3aJaddl HECIOKHBIMH CXeMaMHd, JAuarpamMMmamu, ApyrumMu ¢opmMamu rpaduku W UX
KOMOMHAIISAMU;

YMEHHE HCII0JIb30BaTh U aHAJU3UPOBaTh B Mpolecce yueOHOH U MCCIeI0BaTeIbCKONW AeATeNbHOCTH HH(POPMALIUIO O BIUSHUN
MPOMBIIINIEHHOCTH, CEITLCKOTO X03sICTBA U TPAHCTIOPTa Ha COCTOSIHAE OKPYIKAIOIIeH PUPOIHOM Cpebl.

KoMMyHHMKaTHBHbIE YHUBePCcAJIbHbIE YUeOHbIe AeiicTBUA:

YMEHHs 33/1aBaTh BOMPOCH! (B XOJe Auanora u (WiM) JUCKYCCHUH) MO CYIIECTBY 0OCyXKIaeMol TeMbl, (JOpMYIUPOBATh CBOU
MPeUI0KEHUSI OTHOCUTEJIBHO BBIIIOJIHEHUS MIPEII0OKEHHOM 3a1auu;

YMEHHS MPEACTABISITh MOIYYCHHBIC Pe3yJIbTaThl MMO3HABATEIHHON NESTENbHOCTH B YCTHBIX M MUCBMEHHBIX TEKCTax; AeNaTh
MIPE3CHTALNIO PE3YIbTAaTOB BEIIOJHEHNS XMUMHYECKOTO JKCIIEpUMEHTa (J1TabopaTopHOTO OmBITa, J1abopaTopHOH pabOTHI IO
HCCIIEJIOBAHUIO CBOWCTB BEILIECTB, Y4€OHOTO MPOEKTa);

YMEHHS Y4eOHOTO COTPYJAHHYECTBA CO CBEPCTHHKAMH B COBMECTHOMW IMO3HABATEILHOW M UCCIIEIOBATEIILCKOM JESITEIBHOCTH
MPU PEIICHUH BO3HHMKAIOIIUX MPOOJIeM Ha OCHOBE ydué€Ta OOIIMX MHTEPECOB M COTJIACOBAHUS MO3UIMH (00CYKAeHHUS, OOMEH
MHEHHUSMH, «MO3TOBBIE LITYPMbD», KOOPAMHAIMS COBMECTHBIX AEWCTBHUI, OIpelesieHHe KPUTEPHEB IO OLEHKE KadecTBa
BBITIOJIHEHHOU pa0OTHI U JIpyTHE).

PeryasiTuBHbIe yHMBepcaJibHble y4eOHbIe AeiicTBUSA:

YMEHHUE CaMOCTOATEJIBHO OIPENeNATh LeNu JAEATENbHOCTH, IUIaHUMpPOBaTh, OCYILECTBJIATh, KOHTPOJIMPOBATH U IIpHU
HEOOXOJMMOCTH KOPPEKTUPOBATh CBOIO AESTEIbHOCTb, BHIOMpaTh Haubojee 3PQeKTHBHbIE CHOCOOBI pelIeHUs y4eOHBIX U
MO3HABATEIIBHBIX 33J]a4, CAMOCTOSATEIILHO COCTaBIATh MM KOPPEKTUPOBATh TPEIIOKEHHBIH alTOpUTM JCHCTBUHA IIpH
BEINIOJIHEHNH 33JaHUA ¢ YIETOM MOJIYUYEHHs HOBBIX 3HaHWI 00 M3ydaeMBIX O0BEKTaX — BEIIECTBAX M PEaKIHsX, OICHUBAThH
COOTBETCTBHE IMOJYYEHHOTO pe3yjbTaTa 3asBICHHON IleNld, YMEHHE HCIOJb30BaTh M aHAJIU3UPOBAaTh KOHTEKCTHI,
npejyiaraeéMble B YCIOBUH 3a/IaHUH.

HNPEJIMETHBIE PE3YJIBTATHI

B cocTtaBe mpemMETHBIX PE3yNBTATOB MO OCBOCHHIO O0S3aTEIBHOTO COIEPKAHMsS, YCTaHOBICHHOTO NaHHOU (eneparbHOH
paboueil mporpamMMmoi, BBIICISIOT: OCBOSHHBIE OOYYalONIMMHUCS HaydHble 3HAHHWA, YMEHHS M CHOCOOBI JEWCTBUA,
cnenuduyueckue a8 MpeaMeTHOH o06macth «XUMHS», BUABI JESTEIBHOCTH MO TOJYYCHHIO HOBOTO 3HAHUS, €ro
HMHTEPIIPETAINH, IPe0OPa30BaHNIO M IPUMEHEHHIO B PA3INYHBIX YICOHBIX M HOBBIX CHTYAITHIX.

K xoHiy oOyuenus B 8 Kiacce IpeJIMETHBIC pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaThb C(POPMHUPOBAHHOCTH Y
00yyaronmxcsi yMeHui:

® pacKpbIBaTh CMbBICJI OCHOBHBIX XUMHUECKUX HOHATHUI: aTOM, MOJIEKYJa, XUMUUYECKUI 2JIEMEHT, IPOCTOE BEILECTBO, CIOKHOE
BEIECTBO, CMECh (OTHOPOHASI K HEOJAHOPOAHAS ), BAJICHTHOCTh, OTHOCUTENbHAsI aTOMHAsl U MOJIEKYJIIpHAs Macca, KOJIMYECTBO
BEIECTBA, MOJIb, MOJISIpHAs Macca, MaccoBas JI0JIsl XUMHUYECKOTO 3JIEMEHTa B COeIMHEHUH, MOJISIPHBIM 00bEM, OKCHI, KUCIIOTA,
OCHOBaHHME, COIIb, AIEKTPOOTPHUIIATEIIEHOCTh, CTETICHb OKHCIICHHUS, XUMUYECKas peakius, KIacCu(UKaIus peakiui: peaKkiuu
COCHAMHCHMS, PEAKIUH PA3JIOKEHUS, PEaKIUH 3aMCIICHUS, PEeaKMi OOMEeHa, SK30- U DHIOTECPMHUYCCKHE PEaKIUH, TEIUIOBOMH
a¢ ekt peakuy, SAPO aToma, NEKTPOHHBIN CIOM aToMa, aTOMHasi OpOUTAallb, PAINyC aToMa, XUMUYeCKas CBS3b, MOJISIpHAS
HETIOJIsIpHAsi KOBAJICHTHAsl CBSI3b, MOHHAs CBA3b, MOH, KAaTHOH, aHWOH, PacTBOp, MaccoBas AOJs BellecTBa (TPOLEHTHas
KOHIICHTpAIIHsI) B PaCTBOPE;

® WJUIIOCTPUPOBATH B3aMMOCBSI3b OCHOBHBIX XMMHUYECKHUX IOHATUM M MPUMEHATH 3TH MOHATHS IPU ONMCAHUM BEILECTB U UX
MPEBPAILCHHUI;

® HCIIOJIb30BaTh XHMUYECKYIO CUMBOJIUKY JIJIsl COCTABIICHHS ()OPMYJI BEIIECTB U YPABHEHUH XUMUICCKHX PEAKITHIA;

® ONIpE/ICNIATh BAJICHTHOCTh aTOMOB 3JICMEHTOB B OWHAPHBIX COCJMHEHHUSX, CTETICHb OKUCJICHUS JJIEMEHTOB B OMHApHBIX
COCIAMHCHUAX, TPHHAIICKHOCTh BEUICCTB K ONPENeNIEHHOMY KIacCy COSIMHEHUH 1o (opMyiaM, BUA XHUMHYECKOU CBS3H
(xoBaJyIeHTHAsl ¥ MIOHHASI) B HEOPTAHUIECKUX COCITUHECHUIX;

e packpbiBaTh cMmbicn [lepuonmueckoro 3akoHa JI. WM. MenzaeneeBa: I€MOHCTPUPOBAaTh IIOHMMaHHE MEPUOANYECKON
3aBHCHMOCTH CBOHCTB XMMHYECKHX 3JIEMEHTOB OT WX MoJioxeHus B [leproanueckoll cucTeme, 3aKOHOB COXPAHEHUS MacChl
BEIECTB, [IOCTOSHCTBA COCTAaBa, AaTOMHO-MOJIEKYJIIPHOTO YUEHHs1, 3aKOHa ABOTaJpo;

® OTKCHIBATh U XapaKTepu3oBaTh TabauuHy0 (hopmy [leproanyeckoll cCHCTEMBI XUMHUYECKUX DJIEMEHTOB: Pa3inyaTh MOHATHS
«rnaBHasg moarpynna (A-rpynma)» u «mnobounas mnoarpynmna (b-rpynma)», Manble W OOJbIIME TMEPHOABI, COOTHOCHUTH
0003HaueHMs, KOTOphle MMeIoTcs B Tabmune «[lepmommyeckas cucrema xumudeckux snemeHtoB J[. M. MenneneeBa» c
YUCIIOBBIMHU XapaKTEPUCTUKAMU CTPOEHHSI aTOMOB XUMHUECKHX 3JIEMEHTOB (COCTaB M 3apsi Aapa, oOliee YUCIIO 3JIEKTPOHOB U
pacnpezeneHne ux 1Mo 3ISKTPOHHBIM CIIOSM);

® KJIACCU(UIIMPOBATH XUMHUYECKUE DIIEMEHTHI, HEOPTAHUYECKUE BEIICCTBA, XUMHUUSCKUE peakiuu (10 YUCIY U COCTaBY
YYaCTBYIOIINX B PEAKINH BEIIECTB, IO TETIIOBOMY 3P QEKTY);

® XapaKTepHu30BaTh (OMHICHIBATH) OOIIME XMMHUYECKHIE CBOIMCTBA BEUICCTB PAa3IMYHBIX KIACCOB, IIOATBEPXKIAs ONICAHHE
[IpUMepaMH MOJIEKYJISIPHBIX YPaBHEHUM COOTBETCTBYIOLIMX XUMHUUECKUX PEaKIIHIA;

® IPOTHO3UPOBATH CBOKCTBA BEIIECTB B 3aBUCUMOCTH OT UX Ka4eCTBEHHOT'O COCTaBa, BOZMOXKHOCTH MPOTECKAHUS XUMHUIECKUX
MIPEeBpAIEeHUH B pa3IMYHBIX YCIOBUSIX;



® BEIYHCIISITh OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJSPHYHO MacChl BEIECTB, MACCOBYIO JOJIO XHMHYECKOTO BJIEMEHTa IO
(hopMyIie coeMHEHUS, MACCOBYIO JIOJIO BEIIECTBA B PACTBOPE, POBOIUTH PACUETHI 1O YPaBHEHUIO XUMHUYECKOM PEAKIIUU;

® IPUMEHATh OCHOBHBIE OIEPallMd MBICIUTEIbHON JEeSTeNbHOCTH — aHalIW3 M CHHTE3, CpaBHEHHe, 0000IeHue,
CHCTEMATH3aINIO, KIACCH(HUKAINIO, BEISIBICHUE NPUYHMHHO-CICIACTBCHHBIX CBS3€H — A1 M3y4YCHHS CBOMCTB BEIIECTB W
XMMUYECKUX PEaKIUii, eCTeCTBEHHO-HAYYHBIC METObI TIO3HAHMS — HAOJIO/IECHNEe, N3MEPCHUE, MOJICITUPOBAHNE, YKCIIEPHAMEHT
(peanbHBIA U MBICIICHHBIN);

e CIIeIOBATh MMPaBUIIaM TOJIb30BAHUS XUMHUYECKOW MOCYA0H U TaO0OPaTOPHBIM 000pYIOBaHUEM, a TAKKE MPaBHIIaM 00palicHUs
C BEIIECTBAaMH B COOTBETCTBUHM C WHCTPYKLHSIMHU MO BBIIOJIHEHHUIO JaOOpATOPHBIX XMMHUYECKHX OIBITOB MO MOJYUYCHHIO U
COOMPaHUIO ra3000pa3HbIX BEIIECTB (BOJOPOJA U KUCIOPOAA), IPUTOTOBICHUIO PACTBOPOB C OMpeAcIEHHON MacCOBOM Jojei
PacTBOPEHHOTO BEIIECTBA, INIAHUPOBATh M IPOBOJUTh XUMHUECKHE SKCIIEPUMEHTHI 110 PACIIO3HABAHHIO PACTBOPOB INENOYCH U
KHCJIOT C IIOMOIIBIO HHANKATOPOB (JIaKMYycC, (heHON(TaeHH, METHIIOPAHX U JPYTHE).

K xonmy obydenuss B 9 kjiacce MpeaMETHBIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpakaTh C(HOPMHUPOBAHHOCTH Y
00y4aromxcsi yMeHui:

® PacKpHIBaTh CMBICI OCHOBHBIX XUMHUCCKIX MOHATHH: XUMHUYECKHN AIIEMEHT, aTOM, MOJIEKYJIa, HOH, KaTHOH, aHHOH, TIPOCTOE
BEIIECTBO, CJOXKHOE BEIIECTBO, BAJIEHTHOCTb, JJICKTPOOTPULATEIBHOCTh, CTEMCHb OKHUCICHHS, XHUMHYECKas peakius,
XUMHYECKasi CBA3b, TEMJIOBOH A(P(EKT peakiuu, MOJb, MOJSPHBIA 00BEM, PACTBOP, JJEKTPOJHUTHI, HEIJIEKTPOIUTEHI,
ANEKTPONIUTHYECKAsT JUCCOIMAINS, DPEaKI HOHHOTO OOMEHa, KaTajlu3aTop, XHMHUYECKOE pPaBHOBECHE, OOpaTuMble |
HeoOpaTUMBbIe pEaKLUH, OKUCIUTEIbHO-BOCCTAHOBUTEJbHBIE PEAaKIMH, OKHCIUTEIb, BOCCTAHOBHUTENb, OKHCICHHE U
BOCCTaHOBIICHHE, aJUIOTPONHS, aM(QOTEPHOCTh, XUMHUYECKas CBsI3b (KOBAJICHTHAsI, MOHHAS, METAIUTMYECKAs ), KPHCTAITHYECKas
peméTKa, KOppO3Usl METAIJIOB, CIJIAaBbl, CKOPOCTh XHUMHUYECKOW peakIuu, MpenenbHo aomyctuMas koHuentpamus I1JIK
BEIIIECTBA;

® WIITIOCTPUPOBATh B3aWMOCBS3b OCHOBHBIX XUMHYECKHX TOHATHH W MPUMEHSTH 3TH IOHSTHS IPH ONHCAHUH BEIIECTB M UX
MIpEBPAILECHAN;

® HCIIOJIb30BaTh XMMUYECKYIO CUMBOJIUKY AJIsl COCTaBIICHHUS (pOPMYJI BEIIECTB U YPAaBHEHHI XUMUYECKUX PEaKIIHIA;

® OIIpPENeNIATh BAJICHTHOCTh M CTENCHb OKUCICHHS XHUMHYECKHX JJEMCHTOB B COCOUHCHHSAX pPa3IMYHOIO COCTaBa,
MIPUHAUIEKHOCTh BEIIECTB K ONPENEIEHHOMY KJIacCy COCIMHEHHH 1Mo (opMynnaMm, BHA XUMHUYECKOH CBS3M (KOBaJICHTHAs,
MOHHAsI, METAJUTMIECKas) B HCOPTAaHWIECKUX COCIMHEHHSX, 3apsil HOHA IT0 XUMHUYECKOH (opMyIie, XapaKTep cpeIsl B BOTHBIX
pacTBOpax HEOPraHWYECKUX COEAUHEHHH, TUIT KPUCTANTHIECKOM PelETKH KOHKPETHOTO BEIIECTRA;

e packpeiBaTh cMbIich [lepmomuueckoro 3akona [I. M. MenneneeBa W IEMOHCTPHUPOBATH €ro HMOHHMAaHHE: OIHCHIBATH U
XapakTepu3oBaTh TaObmuuHyro (opmy [lepuoanyeckol cUCTEMBI XUMHUYECKHUX JJIEMEHTOB: pa3jnyaTh MOHSATHS «TJaBHAS
noarpynmna (A-rpymma)» u «mobounas noarpynmna (b-rpymma)», Manble W OONbLIME TEPUOJBI, COOTHOCHTH O0O3HAUYEHHUS,
KOTOpPBEIE UMCIOTCSI B TIEPHOANIECKON TaONHUIIE, C YUCITOBEIMU XapaKTEPUCTHKAMH CTPOCHHUS aTOMOB XUMHUYCCKHX JJIEMEHTOB
(coctaB u 3apsn sapa, oOliee YHMCIO 3JEKTPOHOB W paclpesesieHHe HMX 0 3JEKTPOHHBIM CJ0sM), OOBSICHATH oOIIHe
3aKOHOMEPHOCTH B U3MCHEHHMH CBOHCTB JIEMCHTOB M MX COCIMHEHHUH B MpeAeiax MalbIX IEPHOAOB M TMIABHBIX HOATPYIII C
yIETOM CTPOCHUS UX aTOMOB;

® KJIACCU(UIIMPOBATh XUMHUYECKHE DIIEMEHTHI, HEOPraHWYEeCKHE BEIIeCTBA, XUMHUYECKHE peakiuu (M0 YHCIYy U COCTaBY
YYaCTBYIOIIUX B PEAKLIUHU BEIIECTB, N0 TeIUIOBOMY 3 (}eKTy, IO U3SMEHEHUIO CTeNIEHEeH OKUCICHU XUMUYECKUX 3JIEMEHTOB);

® XapaKTepH30BaTh (ONHCHIBATh) OOIIME W CHEHU(PUYSCKHE XUMHUYCCKHE CBOMCTBA TPOCTBIX M CIOXKHBIX BEIIECTB,
MTOATBEPIKIast OMUCAHUE IPUMEPAMU MOJICKYILIPHBIX 1 HOHHBIX YPaBHEHUH COOTBETCTBYIONINX XUMHICCKAX PEAKITHIA;

® COCTaBIISITh YPAaBHEHUS DJIEKTPOIMTHUECKON JUCCOLMALNN KUCIIOT, IEI04Yel U COJIe, MONHbIE U COKpaIIEHHbIE YPaBHEHUS
peaxiuii HOHHOTO 0OMEHa, YPaBHEHHUS PEaKIIHid, TOJTBEPKTAIONINX CYIECTBOBAHUE TCHETHUECKON CBS3M MEXKY BEIIeCTBAMHU
Pa3INYHBIX KIACCOB;

® PACKPHIBATh CYIIIHOCTh OKHUCIUTEIBHO-BOCCTAHOBUTEIFHBIX PEAKIHHA TIOCPEACTBOM COCTABICHHS AIICKTPOHHOTO OamaHca 3THX
peaxuuii;

® IPOTHO3UPOBATH CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT MX CTPOSHHS, BO3MOXKHOCTH MPOTEKAHUSI XMMUYECKHUX MPEeBpaIeHUI
B Pa3IIMYHBIX YCIOBHSIX;

® BEIYUCIATE OTHOCHUTEIBHYIO MOJEKYJLIPHYIO M MOJIIPHYIO MAcCCHl BEHICCTB, MAacCOBYIO JOJNIO XMMHYECKOTO JIIEMEHTa IO
(opmyIe CoeTMHEHHUS, MaCCOBYIO JIOJIO BEIIECTBA B PACTBOPE, IPOBOIAUTE PACUETHI IO YPAaBHEHUIO XUMUIECKOM PEaKITHIH;

e co0OMI0AaTh MpaBuiia MOJB30BaHUA XUMHUUECKOH MOCY IO U J1abopaTOpHEIM 000PYAOBaHUEM, a TaK)Ke MpaBUia OOPAIEHUS C
BCIICCTBAMU B COOTBETCTBHHM C WHCTPYKIHSMHU TI0 BBIMOJHEHHIO JTAOOPAaTOPHBIX XUMHUYECKHX OIBITOB MO MOJYYCHHIO U
cOOHMpaHUIO ra3000pa3HEIX BEIIECTB (AMMHUAKa U YTIICKUCIIOTO ra3a);

® IPOBOJUTH PEAKIMU, TOATBEPKIAIONINE KAUYECTBEHHBI COCTaB pa3MYHBIX BEIIECTB: PACIO3HABATH OMBITHBIM MyTEM
XJIOpuA-, OpoMuI-, WOAMI-, KapOoHaT-, (ocdar-, cwimkar-, cynbdar-, THAPOKCHI-NOHBI, KATHOHBI aMMOHHUS W HWOHBI
H3YYEHHBIX METAJUIOB, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHUYECKHUX BEILECTB;

® IPUMEHSATH OCHOBHBIE OTICpAIIA MBICTUTEIBHOMN JIEITEIFHOCTH — aHAIIU3 ¥ CHHTE3, CpaBHEHHE, 00001IeHIE,
CHCTEMAaTHU3AIIHIO, BEIIBICHHE IPHYMHHO-CIICACTBEHHBIX CBS3EH — IS U3yUCHUS CBOMCTB BEIICCTB I XUMHUECKIX PEaKIINH,
€CTECTBEHHO-HaY4YHbIE METO/IbI TO3HAHUS — HAOJIOACHUE, U3MEPEHHE, MOACTUPOBaHIE, SKCIIEPUMEHT (peallbHbIA U
MBICJICHHBI ).



TEMATHYECKOE IIJIAHUPOBAHMUE
Pabouass mnporpamMa mo YydeOHOMY mnpeaMery «XuHMHusS» pa3padotana c¢ y4érom padoueil TNPOrpamMmsl

BOCIIUTAHUA, YTO OTPA)KCHO B JHYHOCTHBIX IUVIAHHPYEMBIX pe3yJabTaTax H o0ecneyuBaeT peanu3anuro

HHBApHAHTHBIX MoayJeid (MM) nporpaMmbl «YpodHas /1esiTeIbHOCTBY», « BHEIIKOJIbHbIE MepONPHATHSIY,

«OCcHOBHbBIE IIKOJbHBIE Aeja» U «CouuajbHoe MapTHEPCTBO»

8 KJIACC
Konwmuectr
No HaumeHnoBanue pa3aeinoB U TeEM OJIMICCTBO DJNEeKTPOHHbBIE
4acoB
/11 MpOrpaMMbl co (undpoBsie) IIporpamma BocnuTanus
Bcero| KP | [IP | oOpa3oBaTenbHBIE pecypchl
Pa3znea 1.IlepBoHayanbHble XUMUYECKHE TIOHATUSA UM «YpouHasi 1eATeJIbHOCThY
XI/IMI/IH — Ba)kHAS 06J'IaCTI> yCTaHOBJ’IeILII/Ie JOBEPUTCIIbHBIX
1.1 | ecTecTBO3HAHUSA U MIPAKTUUECKOM 5 2 bubmorera LIOK OTHOUICHUH MEXLY yHuTCICeM 1
- p https://m.eds00.ru/7f41837¢ | ero yHueHHKaMH,
JeSITETFHOCTH YeIOBeKa
" 10K CIOCOOCTBYIOIIUX TO3UTHUBHOMY
NOJINOTEKA
1.2 | BemecTBa 1 XMMHYECKHE PEAKLIUN 15 1 ) BOCHPHATHIO ydamuMucs
https://m.eds00.ru/7f41837¢ | tpegopanmii u npocs6 yunrens,
MPUBJICUCHUIO WX BHUMAHUA K
Wroro no pasneny 20 o0cyxmaeMoin Ha ypoKe
Pasnen 2.Basueiinue npeacTaBUTe M HEOPTAHAYECKNX BEIIECTB qu’OpMaHHH
OPMUPOBAHHUEC OTBCTCTBCHHOI'O
91 Boznyx. Kucnopon. [lonsitue 06 6 Butmrorexa [IOK OTHOLIECHHUS K yueHHIO,
) OKCHUImax https://m.edsoo.ru/7f41837c TOTOBHOCTH u CIIOCOOHOCTH
b Bomopoxn.llonsarue o KUCIOTaxX U 8 1 Butnorexka LIOK 00y4JaIOMMXCsl K CaMOPa3sBHTHIO
“ lcomsx https://m.edsoo.ru/7f41837c W caM006pasoBaHMIO Ha OCHOBE
MOTHUBaHU K O6y‘{eHI/I}0 nu
b 3 Boma. Pacteopsl. [lonstue 006 5 1 1 bu6mmorexa LJOK HO3HAHHUIO
"~ |OCHOBaHUIX https://m.edsoo.ru/7f41837c dopmupoBaHue
b 4 (OCHOBHBIE KJIACChl HEOPTaHUYECKUX 11 1 1 bubmmoreka [JOK KOMMYHHKATHBHOH
"7 |coenuHeHU https://m.edsoo.ru/7f41837c KOMIICTCHTHOCTH B OOIICHMH U
COTpPY/IHUYECTBE co
MToro no pazmeny 30 ;BGPCTHHK’:‘MH
OpPMUPOBAHHUEC OCHOB
Paznen 3.Ilepuonnyueckuii 3axon u [lepuognyeckasi cucTeMa XUMHYECKHX 3JIEMEHTOB | 9KOJIOTHYCCKOM KYIIbTYPBI
UI. 1. MenaeneeBa. CTpoeHHe aTOMOB. XUMHYeCKAsl CBA3b. OKHCIUTEILHO- COOTBETCTBYIOIICH
BOCCTAHOBHTEJIbHBIEC PeAKIIUHT COBPCMEHHOMY YPOBHIO
H - OKOJIOTHYCCKOT'O MBIIIJICHUS
epHOHquCKHH 3aKOH 1 HCIIOJIb30BAHUEC BOCIIMTATCIIBHBIX
3.1 llepuonnyeckas cucrema 7 bubanorexa LIOK BO3MOXKHOCTEH COIepKaHMs
"~ XuMH4Yeckux anemeHTos /1. 1. https://m.edsoo.ru/7f41837c y4e6HOTO MpeaMeTa Yepes
MenneneeBa. CTpoeHue atoMa JIEMOHCTPAIIUIO JIETSIM IPUMEPOB
55 Xumunueckas cBsi3b. OKUCIUTEIBHO- g 1 Butmorexa LIOK OTBETCTBCHHOTO, I'PAKIAHCKOTO
" |BoCCTaHOBHUTENBHBIE PEAKIUH https://m.edsoo.ru/7f41837¢ | MOBCACHIA
Bubmmorexa [IOK UM «O
CHOBHBbIC HIKOJIBHbIC
Hroro no pasaexy 15 https://m.eds00.1u/7f41837¢ | 1enay
VY4actue BO BCEpOCCUMCKUX
aAKIUAX, TOCBIIIEHHBIX
PesepBHoe Bpemst 3 LA, i
3HAYUMBIM COOBITHSIM B POCCI/II/I,
Mupe
OBLIEE KOJIMYECTBO YACOB I10 68 4 5
[NPOI'PAMME
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9 KJIACC

KommuectBo yacoB

DNeKTpOHHEIE

No HaumenoBanue pa3enoB u Tem
(undposie)
/| mporpamMmel o 6 [Iporpamma BociuTaHUS
< KP 1P 00paszoBaTeIbHEIE
3 pecypcesl
M
Pasnen 1.BemecTBo M XUMHYeCKHEe peaKUMHU
. bubaroreka IIOK
1.1 Tosropenne u yry6ieHe sHanui 5 1 https://m.edsoo.ru/7f41a
OCHOBHBIX Pa3JIeNIOB Kypca 8 Kiacca 636
299 UM «YpouHasi 1eATeJbHOCTD)
OCHOBHBIE 3AKOHOMEPHOCTH EHGJ{I//I/OTeIéa ]-10K/7f41 VCTaHOBIEHHE  JTOBEPUTETHHEIX
12 XUMHUECKHX PeaKIIHit 4 6225. M.EdS00.IW//T213 | orHomeHuit MeXTy yYUTENEM U
= ero YYCHUKaMH,
13 DNEKTPOTUTHYECKAST JUCCOITHAIIHS. 8 1 1 Eggg%’;iﬁi?{fn f41a CIOCOOCTBYIOUIMX  TIO3UTUBHOMY
’ XVUMHYECKUE PEaKIIi B pacTBOpPax 636 = : BOCTIpUATHIO yqamnuMucs
== TpeOOBaHUH W TPOCKO yUUTENS,
WToro o paszeny 17 MPUBIICYCHUIO WX BHUMAHHA K
obcykIaeMoit Ha ypoKe
Pa3gen 2.HeMeTa/lJibl M MX COeAUHEHHUS uHpopmanuu
Bu6auoreka [JOK (opMHpOBaHHE OTBETCTBEHHOI'O
51 O6mas XapaKTepUCTHKAa XMMHUYECKIX 4 1 | https://m.edsoo.ru/7f4la | OTHOLIEHHS K yHeHuto,
aneMeHToB VIIA-rpynnsl. ['anorenst 636 FOTOBHOCTH ¥ CIIOCOBHOCTH
O61mast XapaKTepUCTHKa XAMUYECKUX Bu6moreka [JOK 00yUaroIIMXCs K CAMOPA3BUTHIO 1
2.2 | smementoB VIA-rpynmer. Cepa u eé 6 https://m.edsoo.ru/7f4la | CAMOOOPA30BAHMIO Ha  OCHOBE
COCTHHEHHS 636 MOTHBAallMd K  OOy4YCHHIO |
06 B o TTO3HAHHUIO
1ast XapakTePUCTUKA XUMUICCKUX bubnmorexa 1JOK do
pMHUpOBaHUE
2.3 | snmemenToB VA-rpynmsl. A30T, pochop u 7 1 https://m.edsoo.ru/7f41a .
HX COCAMHEHUS > ochop 636 KOMMYHHKATHBHOM
— KOMITETEHTHOCTH B OOIEHUU W
OO6uas XxapakTepUCTUKA XUMAYECKIX bub6mmotexa IIJOK COTPYIHUYECTBE co
2.4 anemeHToB [VA-rpynnsl. Yraepoa u 8 1 2 https:/m.edsoo.ru/7f4la | cpepcrukamu
KPEMHUI ¥ MX COETUHEHUS 636 dopmupoBanue OCHOB
) 9KOJIOTHIECKOMN KYJIBTYPBI
Hroro no pasaeny > COOTBETCTBYIOIICH
Paszaes 3.MeTajibl M MX COeIUHEHUS COBPEMCHHOMY YPOBHIO
e 10K 9KOJIOTHIECKOTO MBIITUICHHUS
HOJIMOTCKA
N CITOJIb30BaHNE BOCIIMTATE.
3.1 | OGuue cBO¥CTBA METAILIIOB 4 https://m.edsoo.ru/7f41a HCTIOJILSOBARNE BOCITHTATCILHBIX
636 BO3MOXHOCTEH COMEpIKaHUs
B_I/I6JII/IOTeKa 110K y4e0HOTO0 MpeaAMeTa Yepes
3.2 | Baxueiimue MeTamibl ¥ UX COCIUHEHUS 16 1 2 https://m.edsoo.ru/7f4la | AEMOHCTPALMIO ACTAM PUMEPOB
636 OTBETCTBEHHOTO0, T'PAXKIAHCKOT O
— MOBEJICHUS
HUroro no pasueny 20
Pa3nen 4. Xumusi 4 OKpy:Kamomas cpeaa UM «OcHoOBHBIE HIKOJIbHbIE
Bubnroreka [IOK aeaa»
4.1 Bewectsa n matepuanst B xu3HM 3 https://m.edsoo.ru/7f4la | YdacTtue BO BCEpPOCCUMCKUX
Henoseka 636 aKIHAX, TOCBAIMIEHHBIX
3HAYMMBIM COOBITHSAM B Poccuu,
HWroro mo pa3geny 3 MHpe
bubauoreka [JOK
PezepBHOE Bpems 3 https://m.edsoo.ru/7f41a
636
OBIIEE KOJIMYECTBO YACOB I10
TTPOTPAMME 68

Brimmcka Bepra 01.09.2023r.
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