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PABOYAS ITPOT'PAMMA
(ID 9357013)
y4eOHoro npeamera « XuMHsI»
OCHOBHOe o0mee o0pazoBaHue
CPOK peayIi3alliy IporpaMMEbI 5 JIeT
0a30BbIi YPOBEHb.

Cocmasnena na ocroge:

[Mpukaza MunuctepcTsa npocselieHus Poceniickoi @eaepauuun ot 31.05.2021 Ne287 «O6
YTBEPKIACHUU

(enepalibHOro rocyAapcTBEHHOr0 00pa30BaTeIbHOrO CTaHAapTa OCHOBHOIO 00111ero 00pa3oBaHms»;
— Ipukaza Munucrepctsa npocseieHust Poceuiickoii @enepauuu Ne 568 ot 18.07.2022 aprycra
2022 ropa Ne 732 «O BHeceHUH U3MEHEHUI1 B eaepalbHblil rocy1apCcTBeHHBIH 00pa3oBaTeIbHbIH
CTaH/IapT OCHOBHOro obuiero obpasosaHus (B peaakuuu npukazoB MuHnpoceeiieHus Poccun ot
18.07.2022 Ne568,0t 08.11.2022 Ne 955, or 27.12.2023 Ne 1028, o1 22.01.2024 Ne 31)

— [lpukaza Munucrepcrsa npocseieHus Poccuiickoit @eaepauuu ot 18.05.2023 Ne 370 «O6
yTBepiKIeHUH (penepalibHOi 0Opa3oBaTesibHON MporpaMMbl OCHOBHOTO 0011ero o6pazosanus» (B
penakuuu npukasoB Munnpocseienus Poccun ot 01.02.2024 Ne 62, ot 19.03.2024 Ne 171,
09,10.2024 Ne 704)

— ®enepanbpHoil pabouei nporpammbl yueGHOro npeameTa «XumMus» (0a30Bblil ypoBEHbD)

Pa3zpaboruyuxu/cocraBuresnu nporpammel: Tuxonosa H.B.
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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma Mo XMMHHM Ha YpOBHE OCHOBHOrO OOLIEro 0oOpa3oBaHUsSl COCTaBJI€HA Ha
OCHOBE TpeOOBaHMUI K Pe3yJIbTaTaM OCBOEHHUS OCHOBHOW OOpa30BaTEIBHON MPOTPAMMBI
OCHOBHOTO 00111eT0 00pa3zoBanus, npeactaBieHHbIx B @I'OC OO0, a Takxe Ha OCHOBE
dbenepanbHOl paboyel mporpaMMbl BOCIIUTAHUS U ¢ YYETOM KOHIIEMIIMU MPENOgaBaHUs
y4eOHOro nmnpeamera «XuMus» B 00pa3oBaTeNbHbIX oOpraHu3auusax Poccuiickoit
depnepanuu, ¢ yd4€ToM paclpelel€HHbIX MO KjiaccaM MpOBEpPsSEeMbIX TpeOOBaHUU K
pe3yibTaTaM OCBOEHHSI OCHOBHOM 00Opa3oBaTeiIbHON MpPOrpaMMbl OCHOBHOI'O OOIIETO
o0pa3oBaHUs.

[TosicHuTenbHAs 3aMUCKa OTPaXKaeT OOIIKE eI U 3aja4l U3YUCHHS] XUMHUH, MECTO
B CTPYKTYpE y4eOHOTO IIJIaHa, a TAaKXKe MOAXOAbl K OTOOPY COAEp KaHUs U ONPEICTICHUIO
MJIAHUPYEMBIX PE3YJIbTATOB.

Conepxxanue 0Oy4YeHHSI PACKPBIBACT  COJAEpXKATEIbHBIC JMHUH, KOTOpPHIC
IpeayaratoTcs i 00sA3aTENbHOIO0 M3YUYEHUS! B KaXJIOM KJIacCe€ Ha YpOBHE OCHOBHOIO
o01ero oOpa3oBaHus.

[InaHnupyemMbie pe3ynbTaThl OCBOCHHS MPOrpPaMMbl MO XUMHUU BKJIIOYAIOT
JUYHOCTHBIE, METaNpeIMETHbIE pe3yJbTaThl 3a BECh IMEPHUOJ OOYUYEHHS Ha YPOBHE
OCHOBHOT'0 00111ero o0pa3oBaHus, a TakKe MPEeIMETHbBIE TOCTIXKEHHS 00yJarolerocs 3a
KX/ 101 00yUYeHUSI.

[Iporpamma 1o XxuMuu Ma€T MOPEACTABICHUE O IEsAX, OOIIel cTpareruu oOydeHUs,
BOCIIUTAHUSI M  pa3BUTHUs  OOydYarolUMXCsi CpeACTBAaMU  Y4eOHOro MpeaMera,
yCTaHaBJIMBAET  00s3aTeNbHOE  MPEJAMETHOE  COJEp)KaHHWe,  MpeaycMaTpUBaEcT
pacupeneseHre ero Mo KiaccaMm U CTPYKTYPUPOBAHHUE MO pa3aeiaM U TEMaM IIPOrpaMMBbl
[0 XUMHMH, OIpEHeNsieT KOJIMYECTBEHHBIE U  KAaYECTBEHHBIE XapaKTEPUCTUKU
COZEp)KAaHUs, PEKOMEHAYEMYIO IIOCIEHAOBATEIBHOCTh H3YYEHUS XUMHUU C YYETOM
MEXIPEIMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTMKKM Y4eOHOro Tpoiiecca,
BO3PACTHBIX OCOOEHHOCTEH OO0YydYaloIUXCs, OMPEACISICT BO3MOXKHOCTH TpeIMeTa s
peanu3anuu TpeOOBaHMIA K pe3yJbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTelbHOMN
nporpaMMbl Ha YpPOBHE OCHOBHOTO OONIEro 0o0pa3oBaHMs, a TaKke TpPeOOBaHUU K
pe3yJibTataM OOYuYeHMsS] XMMUM Ha YPOBHE II€JIeM W3yudeHUsl MpeaMeTa U OCHOBHBIX
BUJIOB y4€OHO-MIO3HABATEIbHOU ESITEIbHOCTH 00YyYaroUerocs mno OCBOEHUIO y4eOHOIro
COZEPIKAHUS.

3HaHWE XUMUU CIIYKUT OCHOBOM Uisi (hOpMUPOBAHHS MHPOBO33PEHUSI 00YyUarOMIErocs,
€ro TMpPEeACTaBICHH O MaTepHaJIbHOM €JAUHCTBE MHpPA, BAXHYI pOJIb HIPAIOT
dbopMupyemMbie XHMHEH TPEACTABICHUS O B3aMMOIPEBPAICHUSX OJHEPTUU U 00
ABOJTIOIIMU BEIIECTB B MPUPOJIE, O MyTIX PEHICHUS TIOOATBHBIX MPOOJIEM YCTONYHBOTO
pPa3BUTHUSL YEJIOBEUECTBA — CBHIPHEBOM, DHEPreTUUECKOM, IMHUILEBOM M SKOJOTHYECKOU
0€301acHOCTH, MPOOJIEM 3PaBOOXPAHCHHUS.

HBy‘ICHI/Ie XUMHU:
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CIIOCOOCTBYET peaju3allid BO3MOXHOCTEM Juisi caMopa3BUTHS U (HOPMHUPOBAHUS
KYJbTYPbI IMYHOCTH, €€ 0011el U (yHKIIMOHATILHON TPaMOTHOCTH;

BHOCUT BKJIaJ B (OPMUPOBAHME MBILUIEHHS M TBOPYECKHUX CHOCOOHOCTEM
oOyJaronuxcsi, = HaBBIKOB ~ MX  CaMOCTOSITEIbBHOW  y4yeOHOM  JesATEIbHOCTH,
AKCIIEPUMEHTAJIbHBIX WM HCCIEJOBATEIbCKUX  YMEHHUH, HEOOXOJUMBIX Kak B
MOBCEAHEBHOM KM3HU, TaK U B TPO(PECCHOHATBLHOMN eI TeIbHOCTH;

3HAKOMHUT CO CHEeNU(UKONW HAyYHOTO MBIIIJICHUS, 3aKJIaJbIBA€T OCHOBBI IIEIOCTHOTO
B3MUISiJa HA €JUMHCTBO MPUPOJBI M YEJIOBEKA, SBISIETCS OTBETCTBEHHBIM JTallOM B
(dbopMHUpPOBAHNY €CTECTBEHHO-HAYYHON TPAMOTHOCTH 00YYaIONUXCS;

CrocoOCTBYET (POPMHUPOBAHUIO IIEHHOCTHOT'O OTHOIICHHUS K €CTECTBEHHO-HAyYHBIM
3HAHUAM, K TIPUPOJIE, K YCIIOBEKY, BHOCUT CBOM BKJIAJ B DKOJOTHYECKOE 0Opa3OBaHHE
00yJaroIMXxcs.

JlanHbie HampaBJIeHUs] B O0OYUYEHUU XUMHUU OOECTICUMBAIOTCS CHEIM(PUKON COIEPKaHUS
y4eOHOro mpeaMeTa, KOTOPBIN ABIISETCS MEeJarorHuecky aaliTuPOBaHHBIM OTPaKEHUEM
0a30BOI HAYKH XMMHUH Ha ONPEIECTEHHOM 3Tare €€ pa3BUTHSL.

Kypc xuMuun Ha ypoBHE OCHOBHOI'O 0OOILIEro 0O0pa3oBaHUSI OPUEHTUPOBAH HA OCBOCHUE
00y4arolMMUCSl CUCTEMBI NEPBOHAYAIBHBIX MOHATHI XMMHH, OCHOB HEOPraHHMYECKON
XUMHH U HEKOTOPBIX OTAEIbHBIX 3HAUMMbIX MOHATUN OPraHUYECKON XUMUH.

CtpykTypa coaepKaHus MPOrpaMMBbl 10 XUMHUHU CHOPMHUPOBAHA HA OCHOBE CHCTEMHOTO
noaxona kK €€ wu3ydyeHuro. ConaepkaHue CKIAJbIBACTCA W3 CHUCTEMBlI IOHATHUH O
XUMHUYECKOM DJIEMEHTE U BEIIECTBE M CUCTEMBI MOHATHN O XUMHYEeCKOU peakiuu. O6e
3TU CHUCTEMBI CTPYKTYPHO OPTraHU30BaHbI MO MPUHIMITY MOCIEA0BATEIHLHOTO PA3BUTHS
3HAHHMI HA OCHOBE TEOPETUUYECKUX MPEJICTABICHUN PA3HOTO YPOBHSL:

— aTOMHO-MOJIEKYJIIPHOTO YYEHHUS KaK OCHOBBI BCETO €CTECTBO3HAHUS;
— Ilepunonnueckoro 3akona J[. 1. MeHneneeBa kak OCHOBHOT'O 3aKOHA XMMUU;
— YYEHHS O CTPOSHHUM aTOMa M XUMHYECKOH CBSI3H;

— IPEJICTaBICHUN 00 AIEKTPOIUTUIECKON AUCCOIUAIINN BEIIECTB B pACTBOPAX.

Teoperndeckne 3HAHUSA PACCMATPUBAIOTCA HA OCHOBE OMIIMPUYECKHU IIOJYYEHHBIX H
OCMBICTIEHHBIX (PAaKTOB, Pa3BUBAIOTCA MOCJIEAOBATEIBHO OT OJTHOTO YPOBHS K JIPYyromy,
BBINOJIHASL (YHKIMH OOBACHEHHMS] W TMPOTHO3UPOBAHMSI CBOMCTB, CTPOEHUS H
BO3MOKHOCTEN MPAKTUYECKOTO MPUMEHEHUS U TIOJIYYEHHUS N3y4aEMbIX BEIIECTB.

OcBoeHne mporpaMMmbl MO XUMHHU CIOCOOCTBYET (DOPMHUPOBAHHIO TMPEICTABICHUS O
XUMHUYECKOU COCTABJISIONIEN HAYYHOU KAPTUHBI MUPA B JIOTUKE €€ CUCTEMHOM MPUPO/IBI,
LIEHHOCTHOI'O0 OTHOIIIEHUS K HAYYHOMY 3HAHUIO U METOJIaM ITO3HAHUs B Hayke. M3yueHne

2
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XUMUU TIPOMCXOJIUT C TIPUBJICUCHHEM 3HAHUM M3 paHee WU3YUYEHHBIX Y4EeOHBIX
npeameToB: «Okpyxkaronmi Mupy, «buonorus. 5—7 kinacced» n «Pu3nka. 7 Kiacey.

[Ipu u3yyeHurn XUMHUU NPOUCXOAUT (HOPMUPOBAHUE 3HAHUN OCHOB XMMHUYECKOW HAYKU
KaK 00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHUS, MPAKTUUYECKON JEATEbHOCTA YeIOBEKa U
KaK OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KyJbTYpHI. 3ajaya y4eOHOIro MpeaMeTa COCTOUT
B (OPMHUPOBAHUU CHUCTEMbl XUMHUYECKMX 3HAHUN — BaXHEUIIUX (PAKTOB, MOHSITHUH,
3aKOHOB M TEOPETHUYECKUX IMOJIOKESHHUM, TOCTYMHBIX 00O0OIIEHUN MHPOBO33PEHUECKOTO
XapakTepa, si3bIka HAyKH, B MPUOOIIEHUN K HAyYHBIM METOJaM MO3HAHUS TPU U3yYCHUH
BEIIECTB M XMMHYECKUX pEaKiil, B (OPMUPOBAHUU U PA3BUTUU [O3HABATEIbHBIX
YMEHUN U UX MPUMEHEHHH B Y4eOHO-IO3HABATEIbHOW M Y4eOHO-HUCCIEA0BATEIbCKOM
NEeSTeTbHOCTH, OCBOGHHMU TMpaBWJ OE€30MacCHOr0 OOpallleHus C BEIIeCTBaMU B
ITOBCEHEBHOM KU3HHU.

[Ipn m3ydyeHnn XMMUU HAa YPOBHE OCHOBHOTO OOIIEro oO0pa3oBaHHs BaXKHOE 3HAUYCHUE
npuoOpeNn TaKKe Le, KaK:

— ¢hopMHpOBaHUE UHTEIJIEKTYAIbHO Pa3BUTON JUYHOCTH, TOTOBOM K CaMO0Opa30BaHMUIO,
COTPYJAHHYECTBY, CAMOCTOSITEIbHOMY MPUHATHUIO PEIICHHM, CIOCOOHOM aganTHpPOBaThCS
K OBICTPO MEHSIIOIIUMCS YCIOBUSM KU3HU;

— HaIpaBJICHHOCTh OOy4Y€HHS Ha CHUCTEMaTHYECKOe MPHUOOILIEHHE O00yYaroluxcs K
CaMOCTOATENIbHON T03HABATENbHOW JESTENIbHOCTH, HAy4YHbIM METOJAM MO3HAHUS,
(bopMHUPYIOLIUM MOTHBALIMIO U PA3BUTHE CIIOCOOHOCTEN K XUMUU;

— o0ecrieyeHue yCJIOBHM, CHOCOOCTBYIONIMX MPUOOPETCHUIO OOYyYarONUMUCS OIbITa
pa3HOOOpa3HOW JEATCIBHOCTH, TIIO3HAHWS W CaMOIO3HAHWS, KIFOYCBBIX HABBIKOB
(KJTFOUEBBIX KOMIICTCHIINH ), UMEIOIINX YHUBEPCATHLHOE 3HAUCHUE JIUIS PA3IMYHBIX BHJIOB
JCSATCIILHOCTH;

— ¢opmupoBaHue o0mIeld (YHKIIMOHAIBLHON M €CTECTBEHHO-HAy4YHOW TI'PAMOTHOCTH, B
TOM 4YHCJI€ YMEHUN OOBSICHATh U OLIEHUBATH SIBJICHUSI OKPY>KAIOIIETO MUPA, UCIOJIb3YS
3HaHUSA W OMNbIT, MOJYYEHHBbIE NPH W3YYEHUHU XHUMHUHU, NPUMEHSITh UX IPU PELICHUU
npo0sieM B TOBCETHEBHOM JKU3HU U TPYAOBOM JCSATEIBHOCTH;

— ¢opMupoBaHre Yy O0O0ydYarONIUXCSl TYMaHUCTUUYECKUX OTHOIICHWM, MOHHUMAaHUS
IEHHOCTU XUMHWYECKUX 3HAHUWU [Ji1 BBIPAOOTKH DKOJOTUYECKH IeJIeco00pa3HOro
MOBEJICHUS B OBITY U TPYJOBOM ACATEILHOCTU B LIEJSAX COXPAHEHUSI CBOETO 37I0POBbS U
OKpY’Karolel IPUPOJHOU CPELBI;

— pa3BUTHE MOTHBAllMM K OOY4YEHHIO, CIIOCOOHOCTEH K CaMOKOHTPOII U
CaMOBOCTIMTAHUIO HAa OCHOBE YCBOCHHMsI OOIIEUETIOBEUYECKUX IEHHOCTEH, TOTOBHOCTU K
O0CO3HaHHOMY BBIOOPY MPOGUIIS U HATIPABICHHOCTH JAIbHEHUIIIET0 00yUeHUSI.
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OGiee 4Kciio 4acoB, OTBEAEHHBIX JJIsI U3YUYCHUSI XMMUU Ha YPOBHE OCHOBHOI'O OOIIIETO
obpaszoBaHusi, coctaBisgeT 136 yacoB: B 8 kiacce — 68 yacoB (2 yaca B Hezaenmo), B 9
KJ1acce — 68 yacoB (2 yaca B HEJIEIIO).

COJEPXKXAHUME OBYUYEHUA

8 KUIACC

IlepBoHayabHbIe XUMUYECKHE IIOHATHS

[Ipenmer xumuun. Ponp XumMuu B KU3HU YesioBeKa. XUMHUs B CUCTEME HayK. Tena u
BellecTBa. GU3NUECKUE CBOMCTBA BEUIECTB. ArperaTHoe cocTosiHue BemiecTB. [loHsaTue
0 MeToJlax To3HaHusA B XuMHH. Yucrteie BemiecTBa U cMmecH. CrocoObl pas3zesieHus
CMeceH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHE A1€MEHThI. CUMBOJIBI XUMUYECKUX 3JIEMEHTOB.
[IpocTslie 1 COXKHBIE BEMIECTBA. ATOMHO-MOJIEKYJISIPHOE YUECHUE.

Xummueckas (opmysa. BalleHTHOCT, aTOMOB XUMHUYECKHUX JJIEMEHTOB. 3aKOH
MOCTOSAHCTBA cocTaBa BemecTB. OTHoOcUTeNbHasg aromHas wMacca. OTHOCHTENbHAS
MOJIEKYJIsIpHAsA Macca. MaccoBast 0J1s1 XUMHYECKOTO AJIEMEHTA B COCIMHEHHH.

KomnnuectBo BemectBa. Moiib. MonsipHast Mmacca. B3anmMoCBsI3b KOJIMUECTBA, MACChHI
U YHClIa CTPYKTYPHBIX €IWHUIl BelmiecTBa. Pacuy€tel mo dopmyliaM XUMHUYECKUX
COCIMHEHU.

Du3nuecKre U XUMUYECKHUE ABICHUSA. XUMUYECKask peakuus U €€ MpU3HaKu. 3aKOH
COXpaHEHHUsI MacChl BEIECTB. XUMHUYeCKHe ypaBHeHUs. Kimaccudukanus XuMuU4ecKux
peakuuii (CoeAMHEHMs, pa3JIOKEHUS, 3aMeIleHUs, 0OMEHa).

Xumuueckuii 5KCnepumenm:

3HAaKOMCTBO C XHMHYECKOM NOCYAOH, MpaBWIaMH paboThl B J1a0OpaTOpuUu U
npuéMaMu oOpallleHusi ¢ J1abopaTOPHBIM O00OPYJOBAaHMEM, HU3YUYEHHE U OIHCaHUE
($u3nYECKUX CBOWMCTB OOpPa3lOB HEOPraHUYECKHX BEIIECTB, HAOMIOJEHUE (U3MUYECKUX
(TU1aBJIEeHHE BOCKA, TasTHUE JIbJA, PACTUPAHUE caxapa B CTYNKE, KUIEHUE U KOHJAEHCALUs
BOABbI) W XHMMHYECKMX (FOpEHHE CBEYM, MPOKAIMBAHUE MEIHOW IPOBOJIOKH,
B3aMMOJICCTBUE Mela C KHUCJIOTOW) SIBJICHHM, HAOMIOJEHWE M ONHCAHHE NPHU3HAKOB
OPOTEKaHUsI XMMHYECKUX peakluil (pa3iiokeHue caxapa, B3aUMOJEHCTBUE CEpPHOU
KHCJIOTBI ¢ XJopujoM Oapus, paszioxkenue ruapokcuga meau (1) mpu HarpeBanuw,
B3aMMOJIeHicTBHE Keje3a ¢ pactBopoM conu Menu (1), usydenue crnocoOoB paszzesieHus
cMecel (¢ TOMOIIbKO MarHuTa, (QWIBTPOBAHME, BbINAPUBAHUE, JUCTUILIALUA,
xpomartorpadus), MpoBeJIEHUE OUYUCTKU IMOBAPEHHOW COJIM, HAOIIOJEHHE U OMNHCAHUE
pe3yabTaTOB MPOBEIACHUS OIBITA, WUIIOCTPUPYIOLIETO 3aKOH COXPAaHEHHsI MAcCCHhl,
CO3/IJaHHE MOJIeNIel MOJIEKYJI (IIapOCTEPHKHEBBIX ).

BaxHeilne npeacTaBUTE I HEOPraHMYECKUX BellecTB

Bo3nyx - cmecp rasos. CocraB Bo3ayxa. Kucimopon - 3J€MEHT M HpPOCTOE
BemecTBO. HaxokmeHne kucmopoaa B MpUpoje, (Ppu3ndeckue U XMMUYECKHE CBONCTBA
(peakuuu rtopenus). Oxcuawl. [lpumenenue xkuciopona. CrnocoObl MOMYUYEHHS
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KHUCIIOpojia B J1a00paTOpuu M MPOMBIIUIEHHOCTH. KpyroBopoT kuciopoga B IPHUPOJE.
O30H - anmoTponHas MOAU(PUKALIMS KUCIOPOIA.

TernnoBoit d3(pheKkT XuMHUUECKON peakiuu, TEPMOXUMUUYECKUE YPAaBHEHUS, dK30- U
SHJIOTEPMHUYECKUE peakiuu. TOIIMBO: yrojb U METaH. 3arpsi3HEHUE BO3/yXa, YCUICHUE
NapHUKOBOTO A PekTa, pa3pylieHue 030HOBOTO CJIOS.

Bonopon - snemeHT u mpoctoe BemecTBO. HaxokaeHue BoIOpoza B MPUPOJE,
dbu3nueckue U XUMHYECKHE CBOMCTBA, MPUMEHEHHUE, CrOCOObl monydeHus. Kucnorel u
COJIH.

MosipabIii 00bEM ra3oB. Pacu€Thl M0 XUMHUYECKUM YPAaBHCHUSIM.

dusnyeckue cBOKWCTBA BOJBL. Boaa kak pactBopurens. PactBopbl. HacklieHHbIe 1
HEHACBIIIEHHbIE PacTBOPBL. PacTBOpUMOCTH BeniecTB B BoJe. MaccoBast 10Js1 BEIECTBA
B pacTBOpe. XUMHUYECKHEe CBoicTBa BOJbl. OcHOBaHMs. PoIb pacTBOPOB B MPUPOJIC U B
KU3HU yenoBeka. KpyroBopoT BoJibl B pupoe. 3arpsi3HeHUE NPUPOAHBIX BoA. OxpaHa
Y OYMCTKA MPUPOJHBIX BOJI.

Knaccuduxanust Heopranuueckux coeauHeHuit. Oxcunpl.  Kiaccuduxanus
OKCUJIOB:  coseoOpa3yroiue (OCHOBHbIE, KUCIOTHbIE, aM(OTEPHBIE) U
HecoseoOpasyronme. Homenknarypa okcuyioB. OU3HMYECKHE U XMMHUYECKHE CBOWMCTBA
okcuaoB. [lomyyeHne oKkCHUIoB.

OcHoBanus. Knaccudukanus ocHOBaHM: MIENOYM U HEPACTBOPUMbIE OCHOBAHUS.
Homenkmatypa ocHoBanuii. @PU3WYECKME U XHMMHUYECKHE CBOMCTBA OCHOBAHMM.
[Tonydyenne oCHOBaHUM.

Kucnorel. Knaccudukanmss xucnor. Homenknatypa kucior. Dusnyeckue Hu
XAMUYECKUE CBOMCTBA KUCIOT. Paa aktuBHocTH MetaiuioB H.H. bekerosa. Ilonyuenue
KHUCJIOT.

Comn. Homenknatypa conedl. ®Pu3nueckue M XHMHYECKHME CBOWCTBA COJIEH.
[Tonyuenue coinen.

['eneTnueckas CBSI3b MEXKAY KIACCAMU HEOPraHMYECKUX COCTUHEHUM.

Xumuueckuu SKCnepumenm:

KAueCTBEHHOE OIpeJeiCHue COJEpKaHUsl KHUCIOpOJa B BO3JyXe, MOJy4YeHUE,
cobupaHue, pacrno3HaBaHUE W  HU3YYEHHE CBOMCTB  KHCJIOpPOJAa, HaOJ0JICHUE
B3aUMOJICHCTBUS BEILIECTB C KHUCIOPOJOM U YCJIIOBHUS BOSHHUKHOBEHUS W TPEKPAILCHUS
ropenus (moxkapa), O3HaKOMJICHHE ¢ oOpasllaMd OKCHIOB M OINKMCAaHUE HMX CBOMCTB,
MoJIyuyeHue, CoOMpaHue, pacro3HaBaHWE W HM3YYEHHE CBOMCTB BOJOpoja (TOpeHue),
B3auMojielictBue Bojopona ¢ okcugoM wMeau (II) (Bo3MOXKHO HMCIONB30BaHHUE
BUJIEOMATEpUATIOB), HaOMOIeHHe OO0pa3loB BEIIECTB KOJIUYECTBOM |  MOJIb,
UCCJIEIOBAaHUE OCOOCHHOCTEH PACTBOPEHHS BEIIECTB C PA3IMYHON PACTBOPUMOCTHIO,
IPUTOTOBJICHUE PACTBOPOB C OMPEAECIEHHON MAaCCOBOM JOJIEW pACTBOPEHHOTO BEIIECTBA,
B3aUMOJICHCTBHUE BOJIbI C METAJJIaMU (HATPUEM U KaJbI[ueM) (BO3MOKHO MCIOJIb30BAHUE
BUJICOMATEPUAIIOB), HCCJEAOBaHUE OOpa3IlOB HEOPraHWYECKUX BEILIECTB Pa3THUUYHBIX
KJIacCOB, HAOJIIOJICHUE U3MEHEHUsSI OKpacKd HHAMKATOPOB B PAcTBOpPax KHUCIOT U
miesnovei, u3yuenue B3aumonaencTeus okcuga meau (II) ¢ pacTBopoM cepHOW KHUCIIOTHI,
KHCJIOT C MeTaulaMH, peakiuil HeWTpanu3aluu, TMOJy4YeHUE HEepPaCTBOPUMBIX
OCHOBaHUM, BBITECHEHHE OJIHOIO MeTalljla JAPYrUM U3 pacTBOpa COJIM, PEIICHUE
OKCIEPUMEHTANIbHBIX 3a7ady 1Mo TeMe «BakHeWmme KiIacChl HEOPraHUYECKHUX
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COEIMHEHUI).

IHepuoauueckuii 3akoH u Ilepuoauyeckas cucrema xumMuyeckux djaemenros JI.A.
MenpeJieeBa. Crtpoenne aTOMOB. XuMuueckas CBfI3b.
OKHCINTETbHOBOCCTAHOBUTEIbHBIC PEaKINH

[TepBbie MONBITKK KiacCUpUKAIIMN XUMUYECKUX d7eMeHTOB. [loHaTHe o rpymnmax
CXOJIHBIX 3JIEMEHTOB (IIEJIOYHBIE U IIEJIOYHO3EMEIbHBIE METAJLIIbI, TAJIOT€HbI, UHEPTHHIE
rasbl). DIIEMEHTHI, KOTOPBIE 00pa3yroT aM(pOTEPHBIE OKCUIBI U THAPOKCHU/TIBI.

[Tepnonnueckuit 3akoH. [lepuoamyeckas cucrtemMa XUMU4YecKux sneMeHToB JI.H.
MenneneeBa. Koporkomepuognas wu anuHHOTEpHuomHas ¢opmbl [lepuoamdeckoit
cucreMsl xumMudeckux 3nemeHToB .M. Menneneesa. [lepuons! u rpymnmnsl. Gusnyeckuit
CMBICJI IOPSAIKOBOTO HOMEPA, HOMEPOB NIEPUOAA U TPYIIIBI JIEMEHTA.

Crpoenne atomoB. CoctaB atoMHbIX sAnep. M3orombl. OnekrpoHbl. CtpoeHue
AJIEKTPOHHBIX 000JI0YEK aTOMOB TEepBbIX 20 XUMHUYECKUX 3JieMeHTOB [lepuoamdeckoi
cucrembl J[.MI. MenzaeneeBa. XapakTepuCTHKa XMMHUYECKOIO DJJIEMEHTa IO €ro
nosoxeHuro B Ilepunoanueckon cucreme .M. Menneneena.

3aKOHOMEpPHOCTM M3MEHEHHUs paguyca aTOMOB XHMHUYECKHX JJIEMEHTOB,
METAUIMYECKUX U HEMETAJUIMYECKUX CBOKUCTB I10 IPYNIIaM U IEPUOJAM.

3nauenue llepumonnueckoro 3akoHa u Ilepuoguyeckoil CUCTEMBI XUMHUYECKHUX
AJIEMEHTOB ISl Pa3BUTHUS HAyKU U npakTuku. J[.M. Mennenees - yu€HbIN U rpaKJaHNH.

Xumuyeckass  cBsi3b. KoBasieHTHass  (mossipHass W HEMOJISIpHAsi)  CBSI3b.
DIIEKTPOOTPULIATENILHOCTh XUMUYECKUX AJIEMEHTOB. IOHHAs CBA3b.

Crenenp oxucieHuda. OKHCIUTEIbHOBOCCTAHOBUTENIbHBIE peakuuu. [Ipomecchr
OKHCIICHHS M BOCCTAHOBIICHHS. OKHCIIUTENN U BOCCTAHOBUTEIIN.

Xumuueckuu 5Kcnepumenm:

U3yuyeHHE OOpa3lOB BEHIECTB METAJUIOB M HEMETAJIOB, B3aUMOJCICTBUE
TUAPOKCUIA IIMHKA C pPAacTBOpAaMU KHUCIOT U WIEJOYEH, NPOBEJACHUE OIBITOB,
WUTIOCTPUPYIOIIUX TMPUMEPHI OKUCIUTEIHbHO-BOCCTAHOBUTENIBHBIX PpeaKIuii (ropeHue,
peaKIuy pa3oKeHUs, COSTUHEHHUS).

Meorcnpeomemnule cesazu

Peanmzanust MexXnpeaMETHBIX CBSI3ed MNMpU HM3YYEHUHM XUMHUM B 8§ Kiacce
OCYILIECTBIISIETCS YEPe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHOHAYUYHBIX MOHSATHH, TaK
U TOHATUH,  SBISIIOUIMXCS ~ CHUCTEMHBIMH  JUII  OTACJBbHBIX  IPEIMETOB
€CTEeCTBEHHOHAYYHOTO ITUKJIA.

OO6mue ecTecTBEHHOHAYYHBIEC MOHATUS: HAYYHBIN (pakT, TUNOTE3a, TEOPHUS, 3aKOH,
aHaiu3, CHUHTE3, Kiaccuukaius, TMNepUOAUYHOCTh, HAOIIOJEHNE, SKCIEPUMEHT,
MOJEIUPOBAHUE, UBMEPEHUE, MOJICIIb, SIBJICHUE.

®dwusnka: maTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIH], W30TOIIbI,
PaIMOAaKTUBHOCTh, MOJICKYJIa, DJJICKTPUYCCKUN 3apsii, BEMIECTBO, TENIO, OOBEM,
arperaTHOE COCTOSIHUE BEIIECTBA, Ta3, (PU3WYECKUE BEIMYUHBI, SIUHUIIBI U3MEPCHUS,
KOCMOC, IJIaHEeThI, 3BE3/1bI, CoHIIE.

buonorus: porocunres, apixanue, ouocdepa.

I'eorpadus: armocdepa, rugpochepa, MHUHEpadbl, TOPHBIE TMOPOJbI, MOJE3HbIE
HCKOIaeMbI€, TOIUIUBO, BOJIHBIE PECYPCHI.
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9 KJIACC

BemecTBo U XUMH4YeCKasi peaKIus

[Tepuonnueckuit 3akoH. Ilepumommueckas cucrema xumuueckux ssemeHtoB /J[.H.
MenpneneeBa. CTpoeHre aTOMOB. 3aKOHOMEPHOCTH B M3MEHEHUU CBOMCTB XUMHUYECKHUX
AJIEMEHTOB IMEPBBIX TPEX NEPUOIOB, KaIUs, KaJbLUSI U X COEJUHEHUN B COOTBETCTBUH C
MOJI0’KEHUEM JIEMEHTOB B [leprnoanueckoit cucrteMe U CTpOCHUEM X AaTOMOB.

CtpoeHue BelecTBa: BUAbl XUMUYECKON CBS3U. THUITBI KPUCTALIMYECKUX PEIIETOK,
3aBUCUMOCTh CBOWCTB BEIIECTBA OT THUMNA KPUCTAUINYECKOW PpEIIETKM W BHUAA
XUMHUYECKOU CBSI3H.

Knaccudukanuss v HOMEHKJIATypa HEOPraHWYECKUX BEIIECTB. XHUMHYECKUE
CBOMCTBA BEIIECTB, OTHOCAIIMXCS K PAa3JIUYHBIM KJIacCaM HEOPTaHUYECKUX COCIUHEHUH,
TEHETUYECKAas CBsI3b HEOPraHMYECKUX BEILIECTB.

Knaccudukanus XxuMuueckux peakiui Mo pazinyHbIM IpU3HakaMm (10 YHCIy U
COCTaBYy YYaCTBYIOIIMX B PEAKIMU BELIECTB, MO TEIIOBOMY 3(P(HEKTy, 0 U3MEHEHUIO
CTENEHEH OKUCIEHUS XHUMHUYECKHX OJEMEHTOB, IO OOpaTUMOCTH, IO YYacCTHIO
KaTaJin3aropa). JK30- U SHIOTEPMUUYECKUE PEAKIINU, TEPMOXUMUYECKHE YPABHEHUS.

[TonsitTue o ckopocTH XxuMuueckond peakuuu. [loHsitue o0 0OpaTUMBIX U
HEOOPATUMBIX XHUMHUYECKUX peakuusx. [loHATHE O TOMOTeHHBIX M TE€TEPOTE€HHBIX
peakumsax. Ilonstue o karanuze. [loHATHE O XMMHUYECKOM paBHOBECHH. DaKTOPBHI,
BIIASIFOIIME HA CKOPOCTh XUMUYECKOUN PEAKIIUU U MOJIOKEHUE XUMUYECKOTO PAaBHOBECHS.

OKUCITUTENBHO-BOCCTAHOBUTEBHBIE peaxkumu, 3JIEKTPOHHBIN OanaHc
OKHCIIUTEIIBHO-BOCCTAHOBUTEIBHON peaxkuuu. CocraBnenue YpaBHEHUI
OKHMCJIMTEIbHOBOCCTAHOBUTEIIBHBIX PEAKIUN C MCIOJb30BAHUEM METOAA SJICKTPOHHOIO
OanaHca.

Teopust 3IEKTPOIUTUYECKON TUCCOUMALMHU. ONEKTPOJUTBI U HEAJIEKTPOJIHTHIL.
Katnonel, aHvoHbl. MexXaHHW3M JUCCOLUMALMM BEUIECTB C PA3JIMYHBIMU BHUAAMU
XuMu4eckoi csizu. CteneHs Auccounanuu. CUIbHbBIE U CIA0bIE DJIEKTPOJIUTHI.

Peakiuu nonHHOTO OOMEHa. YCIOBHS MPOTEKaHUS PEaKIHii MOHHOrO OOMEHa,
MIOJIHBIE U COKpPAIIEHHbIE HOHHBIE YpaBHEHUS peakinil. CBONCTBA KUCIOT, OCHOBAaHUN U
coJiell B CBETE MPEJCTaBICHUN 00 JIIEKTPOIMTHUYECKOW aucconuanuu. KadecTBeHHBIE
peakunu Ha HOoHbL. [loHsATHE O TMIpPOIN3E CONEl.

Xumuyeckuu 5KChepuMenm:

O3HAKOMJICHUE C MOJAEISIMHU KPUCTAININYECKUX PEIIETOK HEOPraHMYECKUX BEIIECTB
- METaJUIOB U HeMeTasuioB (TpaduTa U ajiMaza), CIOKHBIX BEHIECTB (XJIOpHUAa HATPUs),
WCCIIEIOBAHUE 3aBUCMMOCTH CKOPOCTH XHUMHYECKOM pEAaKIMU OT BO3JACUCTBUS
paznuHbIX  (HAaKTOPOB, MCCIEIOBAHUE AJIEKTPOMPOBOJHOCTH PACTBOPOB BEIIECTB,
mpoiiecca JAUCCOIMAIMA KUCIOT, IIeoYeld U cojieid (BO3MOXKHO HCIIOJIh30BaHUE BUJICO
MaTepHaJioB), MPOBEIECHUE OIBITOB, WJUTIOCTPUPYIOIIUX MPU3HAKU MPOTEKAHUS PEAKIIMMA
MOHHOTO0 oOMeHa (0Opa3oBaHME OCajKa, BbIAENIEHUE Ta3a, 00pa3oBaHUE BOJIbI), ONBITOB,
WUTIOCTPUPYIONINX MPUMEPHl OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEakluil (rOpeHue,
peakiMu pPa3joKEHUs, COCIUHEHMSI), PACIIO3HABAHUE HEOPTaHMYECKUX BEIIECTB C
ITOMOIIBI) KAYECTBEHHBIX PEAKIIUM HA MOHBI, PEICHHUE YKCIIEPUMEHTAJIbHBIX 3a1a4.

HeMeTaaibl 1 MX coeTMHEHUSI
OO6miass  xapakTepucTuka TajoreHoB. (OCOOEHHOCTH  CTPOCHUS  aTOMOB,
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XapakTepHble CcTeneHu okucieHus. CTpoeHue W (QU3NYECKHE CBOMCTBA MPOCTHIX
BEILIECTB - rajJlOT€HOB. XMMHUUYECKUE CBOMCTBA Ha MpUMEpPE Xjopa (B3aUMOJEHUCTBUE C
MeTallJlaMy, HEMETaJlIaMH, 11esio4amMu). Xja0poBoopo . ComsiHast KUCIIOTa, XUMUYECKUE
CBOWCTBA, MOJIy4YECHHE, IPUMEHEHUE. [[elicTBHE XJIOpa M XJIOPOBOJIOPOAA HA OPraHUu3M
yeJioBeKa. BaykHenIme XJI0puIbl U KX HaX0XKJICHUE B IPUPOJIE.

O6mass xapakrepuctuka 35eMeHTOB VIA-rpynmnel. OcCOOEHHOCTHM CTpOEHUs
aTOMOB, XapaKTepHbIE CTeTNIeHH OKuciaeHus. CTpoeHHe U (PU3NIEeCKre CBOWCTBA MPOCTHIX
BELIECTB - KHUCIOPOJa U cepbl. AIIOTPONHBIE MOJIM(DHUKALIMU KHUCIOPOJIAa U CEpHI.
Xumuueckre cBoicTBa cepbl. CepoBOAOPOJ, CTpOCHHE, (PU3MUECKUE U XUMUYECKHE
cBoiicTBa. OKCUABI Cepbl KaK MPEACTABUTENM KHUCIOTHBIX OKCHUIOB. CepHas KHUCIOTa,
dbu3uYecKkre M XUMHYECKHE CBOMCTBa (0OIIME Kak MPEACTaBUTENS Kiacca KUCIOT U
cnenupuueckre). XUMUYECKUE PEAKIIMH, JIEKAIIUE B OCHOBE MPOMBIILIIEHHOTO criocoba
MOJIy4eHHs] cepHOM KucioThl. [Ipumenenune cepHoil kuciaotbl. Colld CEpHOUM KHUCIOTHI,
KaueCTBEHHAsl peakuus Ha cyinbdaT-uoH. Haxoxkmenuwe cepbl M €€ COCAMHEHUI B
npupojie. XHUMHUYECKOE 3arpsi3HEHUE OKpYKalolled Cpelbl COEOUHEHHUSIMU CEpbI
(KUCJIOTHBIE TOXKIH, 3arPs3HEHUE BO3/yXa U BOJOEMOB), CIIOCOOBI €ro MPEeA0TBPAIICHUS.

O6murast xapakTepucTuka 31eMeHTOB VA-rpymnmbl. OCOOEHHOCTH CTPOSHHUS aTOMOB,
XapaKTEPHbBIE CTETICHW OKHUCIICHHs. A30T, paclpoCTpaHEHHE B Mpupoje, pusndeckue u
XuMHueckue cBoiictBa. KpyroBopor asora B mpupone. AMMHaK, €ro (pusudeckue u
XUMUYECKHAE CBOWMCTBA, MoydeHue u npuMmeHeHue. Comu aMMOHHUS, UX (HU3UIECKUE H
XUMUYECKUE CBOWMCTBA, NpuUMeHeHHEe. KauecTBeHHass peakiyds Ha HOHBI aMMOHWUSI.
A30THas kucnoTa, e€ moiydeHue, (GU3M4YEeCKue U XMMHUYECKHE CBOMCTBa (00IIME Kak
IpeICTaBUTENA Kjacca KUCIOT U crneuuduueckue). Mcnonb3oBaHue HUTPATOB U COJIEH
aMMOHMSI B KaueCTBE MMHEPAIbHBIX YI0OpeHHil. XHUMHYECKOe 3arpsi3HCHHUE
OKpY>Karolllel cpe/ibl COeIMHEHUSIMU a30Ta (KUCJIOTHBIE JOXKIH, 3arpsi3HEHHE BO3IyXa,
nouBel U BojoéMoB). Docdop, amnorponHsie Moaudukaruu docdopa, dbusnyeckue u
xumudeckue cBorctBa. Okcun dochopa (V) u docdhopHas kucnora, GpuznuecKue u
XUMUYECKHE CBOMCTBa, moiydeHue. Vcnone3oBanume QocdatoB B  KadecTBe
MUHEPAIbHBIX YIOOpEHUIA.

O6mas xapakTepuctuka dJeMeHTOB I[VA-TrPYIHIIbI. OCOOEHHOCTH CTPOEHHUS
aTOMOB, XapaKTEPHBIE CTETCHH OKHUCICHUSA. YTJIEpOJ, alJIOTPOMHBbIC MOAM(PUKAIINH,
pacrpocTpaHeHUe B MpUpoiAe, (PU3HUECKHEe U XUMHUYECKUE CBOWCTBa. AjcopOuus.
KpyroBopot yriaepona B mpupoae. Okcuabl yriaepoaa, ux GuU3NYecKue U XUMHUECKHE
CBOMCTBA, JICUCTBUE HA KUBBIC OPTaHU3MBbI, MOJYUYCHUE U TPUMEHEHHUE. DKOJIOTUUECKUE
npoOJieMbl, CBsI3aHHBIE ¢ okcuzoM yriaepona (IV), runore3a riodabHOTO MOTETUICHUS
KJIUMaTa, MapHUKOBBIA »(ddekt. YronpHas KucCiIoTa U €€ coiM, ux (U3nYecKue u
XUMUYECKHE CBOMCTBA, TOJyuyeHHEe H mnpuMmeHeHue. KadecTBeHHass peakius Ha
KapOoHat- noHbl. Mcnonp3oBaHne KapOOHATOB B OBITY, MEAUIIMHE, TPOMBIIIUIEHHOCTH U
CEJILCKOM XO3SIICTBE.

[lepBoHavasibHbIe TIOHSATHS 00 OPraHMYECKUX BEIIECTBAX KaK O COCAMHEHHSX
yriaepoja (MeTaH, STaH, STWJICH, alleTWICH, 3TaHOJ, TIUIEPUH, YKCyCHas KHCIIOTA).
[IpupoaHbIe UCTOYHUKHU YTIIEBOJIOPOIOB (yroyib, IPUPOIAHBINA Ta3, HEPTH), MPOTYKTHI UX
nepepaboTku (OCH3MH), KX POJIb B OBITY M MPOMBINUICHHOCTH. [ToHATHE 0 OMONIOrHYecKn
BaXHBIX BEIIECTBAX: JXMpaxX, Oelkax, yIrJieBoJax - W WX POJIU B KU3HHU YEIIOBEKA.
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MarepuaibHOE €IUHCTBO OPraHUYECKUX U HEOPTaHUYECKUX COCTMHEHUMN.

Kpemnuii, ero ¢usznueckre 1 XUMHUYECKHUE CBOWCTBA, MOJYYCHHE W MPUMEHEHHE.
Coenunenust kpemHusi B npupoje. Obmue npeacrasieHuss 00 okcuae kpemuus (IV) u
KpeMHueBoW kucioTe. CHUIMKAThl, UX HUCIOJIb30BAaHUE B OBITY, B MPOMBIIIJICHHOCTH.
Baxueiime cTpouTenbHBIE MaTEpHaNbl: KepaMuKa, CTEKJIO, IIEMEHT, OEeTOH,
xene300eToH. [IpoGieMbl 6e30MacHOr0 MCHOIb30BAaHUS CTPOUTENBHBIX MaTEpPHAOB B
MTOBCEHEBHOM KU3HU.

Xumuyeckuu 5KChepumenm:

u3yueHue oO0pa3lloB HEOPraHMYECKUX BEILECTB, CBONCTB COJITHOW KHUCIOTHI,
IPOBEICHUE KAYECTBEHHBIX PEaKIMil Ha XJIOPUA-HOHBI U HAONIOJEHUE MPU3HAKOB UX
IPOTEKaHMsl, OMBITHI, OTpAXaroIue (PU3NYECKUEe U XMMUYECKUE CBOWCTBA T'aJIOTEHOB U
UX COEIMHEHHN (BO3MOXHO HCIIOJIb30BAaHUE BUACOMATEPUATIOB), O3HAKOMJICHUE C
oOpaznaMu XJIOpUJOB (TaJOTEHUIOB), O3HAKOMJIEHHWE C oOpas3lamMu cepel U eé
COEIMHEHMUSIMU (BO3MOXKHO MCIIOJIb30BAaHUE BUAEOMATEPUAIIOB), HaOIIOJEHUE Ipoliecca
oOyrivBaHus caxapa MoJ JEHCTBUEM KOHIIEHTPUPOBAHHOW CEpHOM KUCIIOTHI, U3yUYCHHE
XUMUYECKUX CBOMCTB pa30aBIEHHON CEpHON KHUCIOTHI, MPOBEACHUE KaueCTBEHHOM
peakuu Ha cyib(har-uoH M HaOIIOJIEHWE MpU3HAKa €€ MPOTEKaHHs, O3HAKOMJICHHUE C
dbusnueckumMu  cBoiicTBamMu  a3oTa, (Qochopa u ux coeauHEeHUN  (BO3MOXKHO
UCIIOJIb30BAaHUE BUJIEOMATEPHATIOB), oOpa3liaMu a30THBIX U (HOCHOPHBIX yHOOpEHMUIA,
HoJlyueHue, cobupaHue, paclo3HaBaHWE U HM3yYEHHE CBOMCTB aMMHaKa, MPOBEJICHUE
KayeCTBEHHBIX pPEaKIMi Ha HMOH aMMOHHS U (ochaT-uOH U U3YUYCHHE NMPU3HAKOB HMX
IIPOTEKAaHMs, B3aUMOJCHCTBHE KOHUEHTPUPOBAHHONW a30THOW KHUCJIOTBI C MEIBIO
(BO3MOXXHO HCIIOJIb30BaHUE BHJIEOMATEPHAIIOB), U3YUEHUE MOJEIEH KPUCTAUIMYECKHX
pemérok anmasa, rpadurta, ¢yiiepeHa, O3HAKOMJIEHHE C MPOIECcCOM aicopOLuu
PAacCTBOPEHHBIX BELIECTB AKTUBUPOBAHHBIM YIVIEM M YCTPOMCTBOM IIPOTHMBOIrasa,
NoJIyueHue, coOuMpaHue, pacrno3HABaHME M HW3YUYEHUE CBOWCTB YIJEKHUCIOTO rasa,
IPOBEICHUE KAYECTBEHHBIX pEaklMii Ha KapOOHAT W CUJIMKAT-UOHBI U H3yYCHHE
OPU3HAKOB WX  MPOTEKaHUs, O3HAKOMJIEHHME C  TPOAYKIMEH  CHIMKATHOU
IIPOMBIIIVICHHOCTH, PEIICHHE OJKCIIEPUMEHTANBHBIX 3adad 1o Teme «BaxkHeiimue
HEMETaJUIbl U X COCAMHEHUS.

MeTasibl 4 MX COeAMHEHU S

OO6mrast XxapakTepUCTUKA XUMUYECKUX DJIEMEHTOB - METAJJIOB HA OCHOBAaHWUU HX
nojoxxenus B lleproamueckon cucreMe xummuuyeckux ’neMeHtoB .M. MenneneeBa u
cTpoeHusi aroMoB. CTpoeHHE MeTauioB. MeTaminueckas CBSI3b U METAJIMYECKast
KpUCTAJNINYECKAass pemeETKA. OJNEKTPOXUMHUYECKUMH PsAX  HANPSHDKEHUHM  METAJUIOB.
dusnueckue MU XUMHUYECKHME CBOMCTBA MeTaioB. OOmme crnocoObl MOTyYeHHs
MeTalioB. [loHATHE O KOPPO3UMU METAJIOB, OCHOBHBIE CIOCOOBI 3alUTHl HUX OT
koppo3uu. CriaBsl (CTallb, UYyT'yH, JIOPATIOMUHUN, OpPOH3a) U UX NMPUMEHEHUE B OBITY U
MPOMBIIIJIEHHOCTH.

[[{enoynple MeTamabpl: TOJNOKEHHE B lleprHoanyYecKoil CUCTEME XUMHUYECKHUX
snementoB JI.MI. MeHnneneeBa, CTpOE€HHE HUX aTOMOB, HaXOXIECHHE B IPUPOJIE.
duznyeckue W XUMUYECKHME CBOMCTBa (Ha mpumepe HaTpus W Kaius). OKCUIbl U
TUAPOKCUIBI HATPUA U Kaiusl. [ [pyuMeHeHne menouHbIX METAIUIOB U UX COCTMHEHUM.

[IlenoyHO3EeMENBHBIE METAJUIBI MATHUM U KaJIbIIM: TTOJI0XKEHUE B [leproanueckon
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cucrteMme xumuueckux snemenToB /.M. MeHeneeBa, CTpOEHUE UX aTOMOB, HaX0XKJICHUE
B mpupojsie. PU3NYECKUE M XMUMHUYECKUE CBOMCTBA MarHuvsl W Kajblud. Baxueunmme
COCIMHEHMS KalbIUs (OKCHA, THAPOKCUM, coiu). JKECTKOCTh BOJBI U CIOCOOBI €€
YCTpPaHEHHUS.

AmmomMuHuii: ionoxenue B [lepruoanueckoit cucreme xuMuueckux snementoB J[. 1.
MenneneeBa, CTpOEHUE aTOMa, HAXOXJAEHUE B mpupojae. Ouznueckue U XUMHUYECKUE
CBOMCTBA aTIOMUHUSL. AMQOTEpHBIE CBOMCTBA OKCHUJIA U TUJIPOKCH]IA aTFOMUHUS.

Kenezo: mnomoxenue B [lepuoanyeckoit cucteMe XUMUYECKUX JIEMEHTOB
JAN. MenneneeBa, CTpoeHME aroMa, HaxoxzacHue B Ipupone. Duszuueckue u
XUMUUYECKHe CBOMCTBA keme3a. Okcuabl, rupokcu bl U conu xxenesa (II) u sxxenesza (III),
WX COCTaB, CBOMCTBA U MOJIyYEHUE.

Xumuueckuii SKCnepumenm:

03HAaKOMJICHHE C 00pa3llaMi METAUIOB M CIUIABOB, WX (DU3UUYECKUMHU CBOMCTBAMU,
W3y4YeHUE  PE3YyJIbTaTOB  KOPPO3UMHM  METAJIOB (BO3MOXKHO HCITOJIL30BaHUE
BHJICOMATEPUAJIOB), OCOOEHHOCTEH B3aUMOJICHCTBUS OKCHA KaJIbIIUS U HATPHS C BOJOM
(BO3MOHO HMCITOJIb30BAaHUE BUJIEOMATEPHUATIOB), HCCIICAOBAHUE CBOMCTB JKECTKOM BOJIBI,
npoliecca TopeHus Kene3a B KUCJIopoe (BO3MOKHO MCITOJIb30BAHUE BHACOMATEPHUATIOB),
MPU3HAKOB TMPOTEKAHMS KAYECTBEHHBIX pEaKIUui Ha HWOHBI (MarHus, Kajblus,
amromuHus, 1uHKa, xeneza (1) m xemeza (IIl), menu (II), HaGmrogeHne U ommcaHwe
MPOIIECCOB OKpAaIlIMBAHUSI TJIAMEHM HOHAMHU HATpUs, KaJIus M Kalblus (BO3MOXKHO
UCIIOJIb30BaHUE BHUACOMATEPHUANIOB), HCCIeI0BaHUE aM(pOTEPHBIX CBOMCTB THUAPOKCHIA
QTIOMUHHUS W TUAPOKCHAA ILHWHKA, PEHIEHUE OHKCIEPUMEHTAIBHBIX 3a/1ad MO0 TEME
«Baxxknenmue MeTanjibl 1 UX COCAUHCHUS.

XuMHA M OKpPYKAKOLIasA cpeaa

BemecrBa u  Marepuansl B IIOBCEIHEBHOW JKU3HM 4YeloBeKa. beszomacHoe
UCIOJIb30BAaHUE BEIIECTB M XHUMHUYECKMX peakuuii B ObiTy. IlepBasg momoip mnpu
XUMHYECKUX 0KOTrax MU OTPABIICHUSX.

XUMUYECKOE 3arpsi3HEHUE OKpyKawoolleld cpenpl (IpenenbHas J0IMycTHMas
KoHIeHTpanus BemecTB (manee - IIJIK). Ponp XuMuu B pemieHHMM SKOIOTMUYECKHX
npooseMm.

Xumuueckuil SKCnepumMeHm:
U3ydeHue O0Opa3IoB MaTepuanoB (CTEKJIO, CIUIABbI METAIOB, IOJUMEPHBIC
MaTepualbl).

Mesicnpeomemnvie ceazu

Peanmuzanms MeXnpeIMETHBIX CBSI3eM IpM M3y4yeHUUM XMMHUM B 9 Kiacce
OCYIIECTBIISIETCS YepPE3 UCIIOJIb30BAHNE KaK OOIINX €CTECTBEHHO-HAYYHBIX OHATUH, TaK
U TOHATUH,  SABJSIIOUIMXCS ~ CHUCTEMHBIMM  JUII  OTACJIBHBIX  IPEIMETOB
€CTECTBEHHOHAYYHOT'O IIUKJIA.

OO0mre ecTeCTBEHHO-HAYYHbIE MTOHATHUS: HAYYHBIN (DAKT, TUIIOTE3a, 3aKOH, TEOPHUS,
aHaJIM3, CHHTE3, KJIacCHU(UKaLMs, IEPUOAUYHOCTb, HAOIIONEHUE, DKCIEPHMEHT,
MOJICIMPOBaHUE, H3MEPEHUE, MOJIENb, SBJICHUE, MApPHUKOBBIM 3(PQPEeKT, TEeXHOJIOrHusi,
MaTepHaIbl.

®duszuka: maTepusi, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, WOH, HYKIIH], H30TOIbI,
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PaIMOAaKTUBHOCTh, MOJIEKYJA, SJIEKTPUUECKUN 3apsij, MPOBOAHUKH, IOIYIPOBOIHHUKH,
IUBJIEKTPUKH, (DOTOIIEMEHT, BEILIECTBO, TENO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA,
ra3, pacTBOp, pacTBOPUMOCTb, KpUCTa/NIMYecKass pelETKa, CIUIaBbl, (U3HUECKUE
BEJIMYMHBI, €IUHUIBI HM3MEPEHHUS, KOCMUYECKOE MPOCTPAHCTBO, IUIAHETHI, 3BE3MbI,
Comnnre.

buonorust:  porocunres, apixanue, 6nochepa, AKOCUCTEMA, MUHEPAJIbHBIE
yI0OpeHus, MUKPORJIEMEHThI, MAKPO3JIEMEHTHI, TUTATEIbHBIC BEIIECTBRA.

I'eorpadus: armocdepa, ruapocdepa, MUHEpabl, TOPHBIE MOPOJbI, IMOJE3HBIC
MCKOTIaeMble, TOTUIUBO, BOJTHBIE PECYPCHI.
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IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOT'PAMMBI 11O XUMHUHUN
HA YPOBHE OCHOBHOI'O OBIIEI'O OBPA30BAHUA

8 KUIACC
JIMYHOCTHBIE PE3YJIBTATDBI

JIMIHOCTHBIC pe3yIbTaThl OCBOCHUS IIPOTPaMMBbI OCHOBHOTO OOIIET0 00pa3oBaHUs
JOCTUTAIOTCSI B XoA€ OOydYeHHs XHMHUU B EIUHCTBE y4eOHOW W BOCHHUTATEIHHOU
JESTEILHOCTH B COOTBETCTBUHU C TPAAUIIMOHHBIMHA POCCHICKUMU COIMOKYIBTYPHBIMU U
ITyXOBHO-HPABCTBCHHBIMHU IICHHOCTSIMH, TIPUHSATHIMH B OOIIECTBE TMpaBWIAMH U
HOpPMaMH TIOBEJACHHUS U CIOCOOCTBYIOT MpOIlECCaM CaMOIIO3HAHUS, CaMOPa3BUTHUS H
COIMAIIU3AIIN O0yYarOIIHXCA.

JImaHOCTHBIE pe3ynbTaThI OTpaxaroT TOTOBHOCTh 00yJaroIXcs
PYKOBOJICTBOBAThCSI CUCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OPHUEHTAIMA W PACIINPEHUE
OTIBITA JACATEIHPHOCTH HA €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) maTpuoTHYEeCKOro BOCIMTAHMS:

LICHHOCTHOTO OTHOWLIEHUS K OTEYECTBEHHOMY KYJIbTYPHOMY, HUCTOPHUYECKOMY H
HAy4YHOMY HACJIEINIO, TIOHMMAaHWsA 3HAYEHUS XUMHYECKOM HAyKM B IKU3HHU
COBPEMEHHOr0 00IlecTBa, CIOCOOHOCTH BIAJETh JOCTOBEPHOM HH(OpManuen o
NEPENOBBIX JOCTHXKEHUSAX M OTKPBITUSAX MHUPOBOM W OTEUYECTBEHHOW XHMMUH,
3aMHTEPECOBAHHOCTU B HAYYHBIX 3HAHUSAX 00 yCTPOMCTBE MUpa U OOIIECTBA;

2) rpa’aaHCKOro BOCIIMTAHUA:

NPEACTABICHUS O COUMAIIBHBIX HOPMAax M MPaBUJIaX MEKIMYHOCTHBIX OTHOUIEHUU
B KOJUIEKTUBE, KOMMYHUKATHBHOM KOMIIETEHTHOCTH B OOILECTBEHHO IOJIE3HOM,
y4eOHOUCCIIE10BATEIbCKON, TBOPUECKONW U APYTUX BHJAX JEATEIBHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOW  COBMECTHOM  JIE€ATENbHOCTH  INPU  BBINOJIHEHUH  Y4YEOHBIX,
NO3HABATEJIbHBIX 3a/1a4, BHIIOJIHEHUN XUMHUECKHUX HKCIIEPUMEHTOB, CO3/1aHUN YU€OHBIX
IIPOEKTOB, CTPEMJICHHMS K B3aMMONOHUMAHHMIO M B3aWMOIIOMOIIM B IIPOLIECCE ITOM
yu4eOHOW N1eATeIbHOCTH, TOTOBHOCTU OLICHUBATh CBOE MOBEACHHE M TOCTYNKH CBOUX
TOBApUILIEH C NO3WLMM HPABCTBEHHBIX M IIPABOBBIX HOPM C YY€TOM OCO3HAHUSA
IIOCJIEICTBUH ITOCTYIIKOB;

3) HEHHOCTH HAYYHOI0 MO3HAHMS:

MHPOBO33PEHYECKUE TMPEACTABICHUS O BEHIECTBE M XUMHUYECKOW pEeaKIuH,
COOTBETCTBYIOIIME COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U COCTABJISIOIINE OCHOBY
JUIsl TIOHUMAaHUsl CYIIHOCTU HAy4YHOW KapTHUHBI MHpa, MPEACTaBiIeHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHUS MPUPOIbI, B3AUMOCBS3SIX YEJIOBEKA C IPUPOIHON CpelioH, O
POJI XUMUU B MTO3HAHUU ITUX 3aKOHOMEPHOCTEM;

MO3HaBATEIbHbIE MOTHBBI, HAMPABJICHHBIC HA TIOJIyYE€HHUE HOBBIX 3HAHUMU 110 XUMUU,
HEO0OXOIUMBIC JIJIsi 00BSICHEHHS HAaOJII01aeMbIX MPOIECCOB U SIBJICHUH, TO3HABATEILHOM,
UH(OPMAIMOHHON M YMTATEIbCKOW KYJIbTYPhI, B TOM YUCJI€ HABBIKOB CAMOCTOSTEIHLHOM
paboThI C y4eOHBIMHU TEKCTAMU, CITPABOYHOMN JTUTEPATYPO, JOCTYITHBIMU TEXHUUECKUMU
cpencTBaMu HHGOPMAIIMOHHBIX TEXHOJIOTHIA;

UHTEpPEC K OOY4YEeHUI0O U TMO3HAHWIO, JII0OO3HATENbHOCTh, TOTOBHOCTH U
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CITOCOOHOCTHh K caM000pa3oBaHUIO, IPOCKTHON M HUCCIICIOBATEIIBCKON JEATEIbHOCTH, K
OCO3HAHHOMY BBIOOPY HAIPABJICHHOCTH M YPOBHS 00yUYEHUS B TaJIbHEHIIIEM;

4) ¢popMupoOBaHUSA KYJIbTYPbI 310POBbS:

OCO3HaHWE LEHHOCTH *W3HH, OTBETCTBEHHOIO OTHOLIEHUS K CBOEMY 3/I0POBBIO,
YCTaHOBKHU Ha 3/I0pPOBbII 00pa3 KW3HU, OCO3HAHUE MOCIEICTBUI U HENPUATHE BPEIHBIX
npuBblueK  (YNOTpeOJIEHHs  aJIKOroJisl, HApKOTHKOB, KYpPEHHUs), HEOOXOIUMOCTH
coOmro/IeHnsl MpaBuil 0€30MaCHOCTU MpHU OOpalIeHUH C XMMUYECKMMHU BEIIECTBAMU B
OBITY U peaIbHOM JKU3HU,

5) Tpya0BOro BOCIIUTAHUSA:

MHTEPEC K MPAKTUYECKOMY H3YUYEHHI0 Tpodeccuii W Tpyda pa3IudHOro poja,
yBaXEHUE K TPYLy M pe3yjbTaTaM TPYAOBOW JEATEILHOCTH, B TOM YKCIIE HA OCHOBE
NpPUMEHEHUsI MPEIMETHBIX 3HAHWM MO0 XWMHM, OCO3HAHHBIA BHIOOP HMHIWBHUAYaTbHOU
TPACKTOPUM TIPOJOJKEHUSI O00pa3oBaHUsl C YUYETOM JIMYHOCTHBIX HMHTEPECOB H
CIIOCOOHOCTH K XHMHH, OOIIECTBEHHBIX HWHTEPECOB M IMOTPEOHOCTEH, YCIEUTHOM
npoecCHOHaNbHON MESITEIbHOCTH U Pa3BUTHUA HEOOXOIUMBIX yMEHUH, TOTOBHOCTH
aJanTHPOBATHCS B MPOGECCUOHATBHOU CpeIe;

6) 3K0JIOrMYeCKOro BOCIMTAHMS:

HKOJIOTMYECKHU 1e1eco00pa3Hoe OTHOLICHHE K MPUPOJIe KaK UCTOYHHMKY >KU3HU Ha
3emiie, OCHOBE €€ CyIIEeCTBOBaHUS, MOHMMaHWE HEHHOCTU 3/I0POBOTO M 0OE€30MacHOro
oOpaza JKHU3HHU, OTBETCTBEHHOE OTHOLIEHHWE K COOCTBEHHOMY (PU3HYECKOMY H
IICUXUYECKOMY 3/I0POBbIO, OCO3HAHHME LIEHHOCTU COOJIOJEHUs MpaBui O€30MacHOro
NOBEACHUS P padoTe € BEIIECTBAMM, a TAKIKE B CUTYallUsIX, YTPOKAIOIIUX 3JOPOBBIO U
JKU3HU JIFOACH;

CIIOCOOHOCTH MPHUMEHSATHh 3HAHUA, IOJIy4YaeMble IPU H3YYEHUM XUMHH, IS
peuieHus 3a7a4d, CBA3AHHBIX C OKpYXKAaroUIEHd NPUPOJHOM CpPENOil, Ul ITOBBILICHUS
YPOBHS 3KOJIOTHYECKON KYJIbTYPhl, OCO3HAHUS ITT00AIBHOIO XapaKTepa 3KOJOTHYECKUX
npobjieM W MyTed HX PELEHUs MNOCPEACTBOM METOJ0B XHMHH, 3KOJIOTHYECKOIO
MBIIIJIEHUSI, YMEHHSI PYKOBOJICTBOBATHCS UM B ITO3HABATEJIbHOM, KOMMYHHKAaTUBHON U
COLMAIIBHOM ITPAKTHUKE.

METAIIPEIMETHBIE PE3YJIBTATBI

B cocraBe MeTanmpeAMETHBIX  PE3YJbTATOB  BBIACTSAIOT  3HAYUMBbIEC IS
dbopMHUpOBaHUS MHPOBO33PCHUS OOIICHAYYHBIC TMOHATUS (3aKOH, TEOPHS, MPUHIINII,
TUNoTe3a, (hakT, cucTeMa, IpoIecc, SKCIEPUMEHT U APYTOE.), KOTOPBIE HUCIIONIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUEOHBIX MpeIMeTax M MO3BOJSIOT HA OCHOBE 3HAHUW U3 ATHX
npeaMeToB (OpPMHUPOBATh NPEICTABICHUE O LENOCTHONM HAay4YHOW KapTUHE MHpa, U
YHUBEpCAJIbHbIC YUEOHBIC 1eUCTBU (T03HABATEIbHbIC, KOMMYHUKATUBHEIE,

pEryJsiTUBHBIE), KOTOPBIE 00ecreynBaoT dbopmHpoBaHue TOTOBHOCTH
K CAMOCTOSITEJIbBHOMY IIJIAHUPOBAHUIO M OCYIIECTBICHHUIO Y4EOHOM EATEIbHOCTH.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUS
Ba3oBble Jijoruueckue AeicTBHA:
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YMEHHUSI MCIOJIb30BaTh MPUEMBI JJOTHUYECKOTO MBIIUIEHUSI MIPU OCBOCHUU 3HAHUMA:
pacKpbIBaTh CMBICI XMUMHUYECKMX NOHSATUN (BBIACIATh HUX XapaKTEpHbIE MPU3HAKH,
YCTaHABJIMBaTh B3aUMOCBS3b C JPYTMMH MOHSTUSMH), HCIOJIb30BaTh TOHSTHUS IS
OOBSCHEHHsI OTACIBbHBIX (DAKTOB W SIBICHHI, BHIOMPATh OCHOBAHUS W KPUTCPUU IS
KJacCU(UKAIMM XMMHUYECKHX BEMIECTB M XHMHYECKUX PEaKIWl, YCTaHABIWBATH
MPUYMHHO-CJICICTBEHHBIE CBS3U MEXKAY OOBEKTaMH H3YUYEHHS, CTPOUTH JIOTUYECKHUE
paccyxaeHus (MHIYKTUBHbBIE, JCAYKTUBHbIC, IO aHAJIOTUM), JeiaTh BBIBOJALI H
3aKJIIOYCHUS;

yMEHHUE TIPUMEHSIThL B MpOlecCe TO3HaHUS TOHATUA  (IpeAMETHhIE U
METanpeMETHbIC), CUMBOJIMYECKUE (3HAKOBBIE) MOJICIH, HCIOJIb3yeMble B XHMUH,
npeoOpa3oBbIBaTh IIMPOKO MNPUMEHSEMbIE B XUMHUU MOJIETbHbIE MPEJCTaBICHUS -
XUMUYECKUN 3HAK (CUMBOJI 3JIEMEHTA), XUMUYECKast JopMyJia U ypaBHEHUE XUMUYECKOM
peaklMu - MPU PElICeHUH y4eOHO-TIO3HABATEIbHBIX 3a7a4, ¢ YYETOM STUX MOJEIbHBIX
NPEACTABICHUN BBISBIATh M XAPAKTEPU30BaTh CYIIECTBEHHBIC MPU3HAKU H3Y4YaE€MbIX
O0OBEKTOB - XHWMHUYECKHX BEHIECTB M XUMUYECKHX PEAKIUH, BBISBIATH OOIIHE
3aKOHOMEPHOCTH, MPUYUHHO-CJIEACTBEHHbIE CBA3M U MPOTUBOPEUUS B H3YyHYAEMBIX
npolieccax u siBJICHUSIX.

Ba3oBble ucciaenoBarebcKne JeMCTBUSL:

YMEHHE HCIOJIb30BaTh IOCTABJICHHBIE BOMPOCHI B KA4YECTBE MHCTPYMEHTA
MO3HAHUS, a TAKXKE€ B KaueCTBE OCHOBBI Il (POPMHUPOBAHUS TUIOTE3bI MO MPOBEPKE
MPaBUJIbHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

npuoOpeTeHre OmbiTa 1O IUIAHUPOBAHUIO, OpPraHW3allMi U  TMPOBEJICHUIO
YYCHUYECKMX  OKCIIEPUMEHTOB, YMEHHE HaOJoJaTh 3a  XOJOM  Ipoliecca,
CaMOCTOSATENIbHO TMPOTHO3UPOBATH €ro pe3ysbTar, (OpMyJIUpOBaTh OOOOIICHUS WU
BBIBOJIBI TI0 PE3yJibTaTaM MPOBEAEHHOIO OMbITA, HCCIECIOBAHUS, COCTaBIATh OTYET O
poJieaHHoi padore.

Pabora ¢ nndopmanmueii:

yMEHUE BHIOMPATh, aHATTU3UPOBATH U UHTEPIPETHUPOBATH HHPOPMAIIUIO PA3TUIHBIX
BUIOB ®  (OopM  TpeACTaBICHUS, TMOIy4aeMyl0 M3  pa3HbIX HCTOYHUKOB
(HayYHOTIOIYJISIpHAST JIUTEpaTypa XHMHYECKOTO COJEPIKaHMsI, CIPABOYHBIC IMOCOOUS,
pecypcel MHTepHETa), KPUTHYECKH OLIEHUBATh MPOTUBOPEUYUBYIO U HEIOCTOBEPHYIO
uH(pOpMaIHIO;

YMEHHE NPUMEHATHh PA3IUYHbIE METOABl M 3alpPOChl MPU TMOHUCKE U OTOOpE
uH(pOpMaIIMU U COOTBETCTBYIOIIUX JAHHBIX, HECOOXOAUMBIX NIJIsl BBIMIOJHEHUS YYEOHBIX
U TI03HABATENIbHBIX 3aJa4 ONpeJeEHHOr0 THUMA, NPUOOPETEeHHE OIbiTa B 00JacTH
UCIIOb30BaHUsl  WMH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHMH,  OBJIQJICHUE
KyJbTYypOM  aKTMBHOTO  MCIIOJIb30BAHUS ~ PAa3JIMYHBIX  IOUCKOBBIX  CHCTEM,
CaMOCTOATENIbHO BBIOMpATh ONTHUMANIbHYIO (OopMy MpeacTaBieHuss WHGOpPMAIUU U
WUTKOCTPUPOBATh PEHIAEMBbIE 3a/1a4yd HECIOKHBIMU CXEMaMH, JuarpaMMamMH, IPyTUMHU
dbopmamu rpaduK U UX KOMOUHAIUSIMU;

yMEHUE  HCMOJB30BaTh U  aHAJM3UpPOBaTH B  Tpolecce ydyeOHOM U
UCCJIEIOBATEIILCKON  JEATENHbHOCTH HMH(POPMALUIO O BIUSHUA TMPOMBINIJICHHOCTH,
CEJIbCKOI0 XO351CTBA U TPAHCIIOPTA HA COCTOSTHUE OKPYKAOIIEH MPUPOJHON CPEIBL.
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KoMMmyHnKkaTHBHBIE YHHBeEpPCAJIbHbIE YYeOHbIe NeiCTBUA:

YMEHHE 33aJlaBaTh BOMPOCHI (B XOJ€ auajiora M (Wiv) IUCKYCCUHU) MO CYILIECTBY
o0cyXmaeMoil TeMbl, (POPMYIHPOBATH CBOHM MPEAJIOKEHHS] OTHOCUTEIHLHO BBITIOJIHCHHUS
MPEUIOKEHHOM 3aa4H;

MpUOOPETEHUE OMbITa MPE3CHTAIMA PE3YIHTATOB BBIMOJHEHUS XUMHUYECKOTO
JKCTIepUMEHTa (71a00paTOPHOTO OMbITa, JTabOpPaTOPHOW pabOTHl MO MCCIIECIOBAHUIO
CBOMCTB BEIIECTB, YYEOHOTO MTPOCKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHUKAMHU TO3HABATEIBHOU U
UCCIIEIOBATEILCKON AESATEILHOCTH MPU PELICHUM BO3HHUKAIONIMX MPOOJEeM Ha OCHOBE
yuéTa OOIIMX MHTEPECOB M COTJIACOBAHUS MO3UIUN (0OCYXKJIeHHS, OOMEH MHEHHUSIMU,
«MO3TOBbIE LITYPMbI», KOOPJIMHALIUS COBMECTHBIX JEUCTBUH, OMpENEICHUE KPUTEPUEB
10 OIIEHKE KaueCTBa BHIMIOJHEHHOM pabOThl U APYTHE);

PeryisiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE 1eiiCTBUSA:

YMEHHE CaMOCTOSITEJIbHO OINpENENsATh UEIU JIEATEIbHOCTH, IIJJAHUPOBATh,
OCYIIECTBJISITh, KOHTPOJIUPOBATH U TPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
NeSITEeNBHOCTh, BbIOMpaTh Hambosee S(DPEKTUBHBIE CHOCOOBI pEIICHUS Y4YEOHBIX H
MO3HABATEIbHBIX  3a/la4, CAMOCTOSITEJIbHO  COCTaBIATh WM  KOPPEKTHUPOBATh
MIPEJIOKEHHBIM AJITOPUTM JCUCTBUM INPH BBINOJHEHUH 33JaHUN C YUYETOM IOJyUYEHHUS
HOBBIX 3HAaHUWA 00 H3ydaeMbIX OOBEKTaX - BEIIECTBAX M PEaKIUIX, OICHUBATH
COOTBETCTBHE MOJYYEHHOI'O pe3yJibTaTa 3asiBJICHHOM L€, YMEHHE HCIOJIb30BaTh U
AHAJIM3UPOBATH KOHTEKCTHI, IPEJIaracMbI€ B yCIOBUHU 3aJaHUM.

HPEAMETHBIE PE3YJIBTATBI

B cocraBe mpeaMeTHBIX pe3yNbTaTOB MO OCBOCHUIO 00S3aTENBHOTO COACPIKAHMS,
YCTaHOBJICHHOT'O JaHHOW (eepaibHON paboueid mporpaMMoid, BBIAEISIOT: OCBOECHHBIE
o0yJarouMMuUCsl Hay4YHbI€ 3HAHUS, YMEHUS U CIIOCOOBI NEHCTBUM, crienu(pUUecKue s
npeIMETHON 00JacTh «XUMHs», BUIbI AEATEIBHOCTH MO MOJTYYEHUIO HOBOTO 3HAHUS,
€ro MHTepIpeTaluu, TPeoOpa3oBaHUI0 U MPUMEHEHHUIO B PA3JIMUYHBIX YUYEOHBIX U HOBBIX
CUTYaIUsX.

K koniy oOyyeHuss B 8 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YypOBHE
JOJIKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

packpblBaTh CMBICI OCHOBHBIX XMMMUYECKHUX TIOHATHUH: aTOM, MOJIEKYyJa,
XUMHUYECKUN 3JIEMEHT, MPOCTOE BEIECTBO, CI0KHOE BEILLECTBO, CMECh (OJHOPOJHAS U
HEOJIHOPOJHAs), BaJE€HTHOCTb, OTHOCHUTEJIbHAs aTOMHAas M MOJIEKYJIIpHas Macca,
KOJIMYECTBO BEUIECTBA, MOJIb, MOJSIPHAS MAacca, MAacCOBas JI0Js1 XUMUYECKOIO 3JIEMEHTA
B COCIMHEHWHU, MOJIAPHBIA  00BEM, OKCHI, KHUCJIOTa, OCHOBaHHE,  COJb,
AIIEKTPOOTPHUIIATETILHOCTD, CTENICHh OKHCIICHUS, XMMHUUYECKas peakuus, Kiaccupukanus
peaKLMii: peaKuuy COECIUHEHUs, PEAaKIMKU PA3JI0KEHUs, PEAKIIMN 3aMEILECHUs, PEaKuu
0o0OMEHa, 3K30- U SHIOTEPMUUYECKHE PEAKINH, TEIIOBOM 3P(EKT peakiuu, siApo aToMa,
ANIEKTPOHHBIM CIIOM aToMa, aTOMHas OpOUTallb, PAaJUyC aTOMa, XMMHUYECKas CBS3b,
NoJIApHAsE M HENOoJspHas KOBAJEHTHas CBSI3b, MOHHAs CBSI3b, MOH, KaTHOH, aHHWOH,
pacTBOp, MaccoBas J10Jis BelllecTBa (MPOLIEHTHAS] KOHIIEHTPAIIKsI) B paCTBOPE;
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WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHI U IPUMEHATH 3TU
MOHSATHUS MPU ONKMCAHUY BEILIECTB U UX MPEBPAIICHUN;

MCIIOJI30BaTh XWMHUUYECKYI0 CHMBOJIMKY HJisi COCTaBlIeHUS (OPMYJ BEIIECTB U
YPAaBHEHUN XUMUYECKUX PEAKIINM;

OTIPEETATh BaJCHTHOCTh aTOMOB AJIEMEHTOB B OMHAPHBIX COEIMHEHUSX, CTENECHb
OKHCIIGHUSI DJIEMEHTOB B OHHAPHBIX COCAMHEHUAX, NPUHAAJIC)KHOCTh BEIIECTB K
Onpenen€HHOMY KJIAcCy COEOUMHEHUH 1o QopMynaM, BHJI XUMHUYECKOH CBS3H
(KOBaJICHTHAsI 1 MOHHAsA) B HEOPTaHUYECKUX COCTUHEHUSIX;

packpsiBaTh cMbICH [lepuoanueckoro 3axkona JI.1. MenaeneeBa: 1eMOHCTPUPOBATH
NOHMMaHUE TEPUOJUYECKON 3aBUCUMOCTH CBOMCTB XMMHYECKUX D3JIEMEHTOB OT MX
noysokeHuss B llepuonnueckoil cHUCTEME, 3aKOHOB COXPAaHEHHsS MAacChl BEIIECTB,
IIOCTOSTHCTBA COCTaBa, aTOMHO MOJIEKYJISIPHOTO YU€HHs], 3aKOHa ABOTraapo;

ONMKCHIBATh M XapaKTepu3oBaTh TabmuuHyto (opmy I[lepumonnyeckoit cucTeMbl
XUMUYECKUX DJIEMEHTOB: pasziinyaTh TOHATHS «rjaBHas mnoArpynmna (A-rpymma)» u
«mobounas moarpymnmna (b-rpynma)», Mameie u  OosbIlIM€ TEPUOIBI, COOTHOCHTH
0003HaueHus, KOTOopble MMEIOTCs B Tadnuie «llepumomnyeckas cucreMa XUMHYECKUX
anemeHTOB .M. MeHneneeBa» C YUCIOBBIMM XapPAKTEPUCTUKAMU CTPOEHHSI ATOMOB
XUMHUYECKUX BJEMEHTOB (COCTaB M 3apsax sSApa, OOLIee 4YHUCIO 3IIEKTPOHOB H
pacnpeiesIeHUE UX 0 3JIEKTPOHHBIM CIIOSIM);

KJIaCCU(PUIIMPOBATh ~ XMMHUYECKHE  DJIEMEHTHI, HEOPraHWYECKHUE  BEILECTBA,
XUMUYECKUE peaKUuu (M0 YHUCIYy U COCTABY YYaCTBYIOIIMX B pPEaKIMU BEIIECTB, IO
TeroBoMy 3P DeKTy);

XapaKTepru30BaTh (OMUCHIBAThH) OOIME XUMUYECKUE CBOMCTBA BEIIECTB PA3IUUHBIX
KJIacCOB,  NOATBEpXkKJas  ONHCAHUE  MPUMEPAMU  MOJIEKYJIPHBIX  YpPaBHEHUI
COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIL;

IIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCHMOCTH OT UX KaUECTBEHHOI'O COCTaBa,
BO3MOKHOCTH MPOTEKAHUS XUMHUECKUX MTPEBPALICHUN B pa3IMUYHBIX YCIOBUSX;

BBIYUCIISATh OTHOCHUTEIBbHYIO MOJIEKYJSIPHYI0O M MOJSIPHYIO MacChl BEUIECTB,
MacCOBYIO JIOJIIO XMMHUYECKOIO 3JIeMEHTa Mo (OopMysie COeIUHEHHUs, MAacCCOBYIO IOJIO
BEILIECTBA B PACTBOPE, MPOBOJUTH PACUETHI 110 YPABHEHUIO XUMUYECKOU PEaKIUu;

MIPUMEHSITH OCHOBHBIE ONEPAIIU MBICTUTEILHON JIEITEIIbHOCTH - aHAJIU3 U CUHTE3,

CpaBHEHHUE, 000011ICHHE, CHCTEMAaTH3AIUIO, KJ1IacCU(UKAIHIO, BBISIBIICHHC
PUYUHHOCIICACTBEHHBIX CBSI3€H - MJI1 M3YYCHHS CBOWCTB BEMIECTB W XHMHYCCKHUX
peakimii, ©CTeCTBEHHO-HAyYHbIE METONbl TIO3HAaHUS - HAOJIOJeHne, H3MEpeHue,

MOJEIMPOBAHUE, IKCTIEPUMEHT (pEaJIbHBIM U MBICIICHHBIN );

clieloBaTh IMpaBWjaM MOJb30BAHMS XHWMHUYECKOW TMOCYJI0M H J1a00paTOPHBIM
o0opy0OBaHMEM, a TaKXe MpaBUjaM OOpalleHUsT C BELIECTBAMU B COOTBETCTBUHU C
UHCTPYKIIUSIMU 110 BBIMOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB MO MOJIYYEHHUIO U
coOupaHuio Tra3000pa3HBIX BEIMIECTB (BOJAOpOAAa M KHUCIOPOJA), TMPUTOTOBIECHUIO
pacTBOPOB C ONPEAECIEHHON MAacCCOBOM JI0JIE€H PACTBOPEHHOIO BELIECTBA, INIAHUPOBATH U
IIPOBOJUTh XMMHMYECKUE HKCIEPUMEHTHI 10 PACIO3HABAHUIO PACTBOPOB ILICIOYEH U
KHCJIOT C MOMOILBbIO UHIUKATOPOB (JIAKMYyC, PeHOI(PTaIenH, METUIIOPAHK U JAPYyTHE).
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9 KJIACC
JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE PE3yJIbTaThl OCBOCHHS MTPOTPaMMBI OCHOBHOT'O OOIIET0 00pa3oBaHus
JIOCTUTAIOTCST B XOJIe OOyYeHHMs] XUMUU B €IUHCTBE Y4eOHOW M BOCHUTATEIHHOU
JESITETHHOCTH B COOTBETCTBUU C TPAJAUIIMOHHBIMU POCCUHUCKUMH COIMOKYJIBTYPHBIMU H
JyXOBHO-HPABCTBEHHBIMH IICHHOCTSIMH, TPHHATHBIMA B OOIECTBE TMpaBWIAMH H
HOpPMaMH TIOBEACHUS U CIOCOOCTBYIOT IMpOIlECCaM CaMOITO3HAHUS, CAMOPa3BUTHUS H
coluaau3aiuu 00y4yarommxcsl.

JImaHOCTHBIC pe3ybTaThI OTpaXaroT TOTOBHOCTh O0yJaroIIIXCs
PYKOBOJICTBOBAThCSl CUCTEMOM TMO3UTHUBHBIX IIEHHOCTHBIX OPHUCHTAIMA M PACIINPEHUE
OTIBITa JACATEIHPHOCTH Ha €€ OCHOBE, B TOM YHCJIC B YaCTH:

1) mnaTpuoTHYEeCKOro BOCIMTAHMS:

[EHHOCTHOI'O OTHOUIEHUSI K OTEYECTBEHHOMY KYJIbTYPHOMY, HCTOPUYECKOMY U
HAy4YHOMY HACNEIWI0, TOHHMAHMS 3HAYEHHS XUMHUYECKOM HayKM B KU3HHU
COBPEMEHHOro OOILIECTBA, CHOCOOHOCTH BIAAETh JOCTOBEPHON HH(poOpManuen o
IIEPENOBBIX JOCTHKEHUSAX W OTKPBITUSAX MHUPOBOM M OTEYECTBECHHOW XHMMH,
3aMHTEPECOBAHHOCTH B HAyUHBIX 3HAHUSAX 00 YCTPONCTBE MHpa U OOIIECTBA;

2) rpaxKJIaHCKOr0 BOCIIMTAHMS:

MPEJCTABICHUS O COIMAJIBHBIX HOpMaxX M IMPaBUIaX MEKJIMYHOCTHBIX OTHOIIEHUM
B KOJJIGKTUBE, KOMMYHUKATUBHOW KOMIIETEHTHOCTH B OOIIECTBEHHO IIOJIC3HOM,
y4eOHOMCCIIeIOBATEILCKOM, TBOPUSCKOW U JIPYTUX BHJAX JEATEIbHOCTH, TOTOBHOCTH K
pa3HOOOpa3HOM  COBMECTHOM  JCATEILHOCTH  NPHU  BBINIOJHCHUHW  YYEOHBIX,
MTO3HABATEIbHBIX 33J1a4, BBIMOJHCHUH XUMHUYSCKUX KCIIEPUMEHTOB, CO3/IaHUHN YICOHBIX
MPOEKTOB, CTPEMJICHUS K B3aMMOMOHHUMAHHIO M B3aMMOIIOMOINM B TIPOIECCE ITOM
y4eOHOM JeATeNbHOCTH, TOTOBHOCTH OIIEHHUBATh CBOE IMOBEACHUE U IMOCTYNKH CBOMX
TOBapUIEd C TO3UIMM HPABCTBEHHBIX M IMPABOBBIX HOPM C YUY€TOM OCO3HAHUS
NIOCJIEICTBUM MTOCTYIIKOB;

3) HEHHOCTH HAYYHOI'0 MO3HAHHUSA:

MHUPOBO33PEHYCCKUE TIPEACTABIICHUS] O BEIIECTBE M XUMHUYECKOH pPEaKIny,
COOTBETCTBYIOIINE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M COCTABJISIOIINEC OCHOBY
JUISI TIOHMMAaHUsSl CYIIHOCTH HAYYHOW KapTHUHBI MHpA, MPEACTaBICHUS 00 OCHOBHBIX
3aKOHOMEPHOCTSIX Pa3BUTHS IPHPOJIBI, B3aUMOCBS3SIX YeJIOBEKa C MMPUPOTHOMN CpeIoH, O
POJI XUMHH B TTIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

MO3HaBaTEIbHbIE MOTHBBI, HAIPABJICHHBIC HAa TIOJIYYE€HNE HOBBIX 3HAHUM 110 XUMUH,
HEO0OXOIMMBIC JIJIsi 00BSICHEHHS HAa0JII0/1aeMbIX MPOIIECCOB M SBJICHUH, TTO3HABATEIBLHOM,
WH()OPMAIIMOHHOM M YHUTATEIIbCKON KYJIBTYPhI, B TOM YHCJIE HaBBIKOB CaMOCTOSTEILHOM
paboThI ¢ Y4eOHBIMU TEKCTaMHM, CIIPABOYHOM JINTEPATYPOU, TOCTYITHBIMUA TEXHUYCCKUMH
cpeacTBaMH HHGOPMAITMOHHBIX TEXHOJIOTHIA;

WHTEpeC K OOYy4YeHHWI0O W TIO3HAHHWIO, JFOOO3HATENBHOCTh, TOTOBHOCTh U
CIIOCOOHOCTh K caM000pa30BaHUI0, MPOCKTHON M HUCCIIEIOBATEIILCKON JEATEIbHOCTH, K
O0CO3HaHHOMY BBIOOPY HAMPABICHHOCTH M YPOBHS 00yUCHUS B JaIbHEHUIIICM;

4) ¢popMHUpOBaHUA KYJIbTYPbI 310POBbS:
OCO3HAaHHE LEHHOCTH >KU3HHM, OTBETCTBEHHOTO OTHOILIEHHS K CBOEMY 310pPOBBIO,
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YCTaHOBKHU Ha 3JI0POBBIN 00pa3 KU3HHU, OCO3HAHHUE MOCJIE/ICTBUM U HETIPUATHE BPEIHbBIX
npuBbIUeK (YymOTpeOJIeHUs aJKOTOJisl, HApPKOTHUKOB, KYypeHHUs), HEOOXOIUMOCTH
coOnroieHHs MpaBuil 0€30MacCHOCTU MPHU OOpalllEeHUH C XMMHYECKHMHU BEIECTBAMHU B
OBITY U peajbHOU KU3HU;

5) Tpy10BOro BOCIIUTAHUSA:

MHTEpEC K MPaKTUYECKOMY H3Y4YEHHIO mMpodeccuid M TpyAa pPa3IdyHOTO poja,
YBaXEHUE K TPYILy M pe3yjibTaTaM TPYyAOBOWU JEATEIbHOCTH, B TOM YKCIIE HA OCHOBE
OPUMEHEHUSI MPEIMETHBIX 3HAHUM MO XMMHH, OCO3HAHHBIA BBIOOP HMHIWBHUAYaTbHOU
TPAEKTOPUM TPOJOJKEHUS O0pa3oBaHUs C YYETOM JIMYHOCTHBIX HMHTEPECOB M
CIIOCOOHOCTH K XHUMHH, OOIIECTBEHHBIX HWHTEPECOB M MOTPEOHOCTEH, YCIEUIHOM
npo(eCCUOHATIBHON JESATEIbHOCTH U Pa3BUTHSL HEOOXOIHMMBIX YMEHMH, T'OTOBHOCTh
aJanTUPOBATHCA B MPO(eCcCHOHAIBHOM cpee;

6) 3K0JIOrHYeCcKOro BOCIIMTAHUSA:

AKOJIOTHYECKHU 11eTIecO000pa3HOe OTHOIIEHUE K MPUPOJIC KaK UCTOYHUKY KU3HU Ha
3emiie, OCHOBE €€ CYIIECTBOBAHHUSA, MOHUMAHHUE IIEHHOCTH 370POBOTO U 0O€30MacHOIO
oOpaza KW3HHU, OTBETCTBEHHOE OTHOIIEHHWE K COOCTBEHHOMY (U3MUECKOMY H
MICUXUYECKOMY 3JI0POBBIO, OCO3HAHHE IIEHHOCTH COOJIO/IEHUs TpaBui O€30MMacHOro
TIOBEICHUS TIPH padOTE C BEIIECTBAMH, a TAK)KE B CUTYAIUAX, YTPOKAIOIINX 3JOPOBBIO U
JKU3HU JIIOACH;

CIIOCOOHOCTH TPUMEHSATH 3HAHWS, IOJy4aeMble TPU W3YYCHUH XUMUH, IS
pereHus 3a7a4, CBS3aHHBIX C OKPY)KAIOIIEH NPUPOTHON CpeIoi, JUIsl TTOBBIIIICHUS
YPOBHSI 3KOJIOTHYECKOW KYJIbTYPbI, OCO3HAHUS TII00aTbHOTO XapaKTepa dKOJIOTHICCKUX
npo0ieM W TyTed WX PpEImIeHHUsS TOCPEACTBOM METOJ0B XHMHH, 3KOJOTHYECKOTO
MBIIIUICHUS, YMEHHUSI PyKOBOJICTBOBAThCS MM B MO3HABATEIhHONW, KOMMYHUKATUBHOU U
COLIMAJIbHON MIPAKTHKE.

METAIIPEIMETHBIE PE3YJIBTATbBI

B cocraBe MerampeaMeTHBIX  pe3yJbTAaTOB  BBIACISIOT  3HAUUMbIE IS
dbopMHUpOBaHUS MHUPOBO33PEHUS OOIICHAYYHBIE TOHATUS (3aKOH, TEOPHSs, MPUHIIMII,
runoresa, (akT, cucTema, Ipolecc, SKCIEPUMEHT U JAPYroe.), KOTOPhIE UCIIONIb3YIOTCS B
€CTECTBEHHO-HAYYHBIX YUYEOHBIX MpeIMeTax M MO3BOJSIOT HA OCHOBE 3HAHUN U3 ATUX
npeaMeToB (OpPMHUPOBATH TPEICTABICHUE O IEJOCTHON HAay4YHOW KapTUHE MHpa, H
yHUBEpCAIbHBIC yUeOHbIC IEUCTBUS (I03HABATEIbHBIC, KOMMYHUKATHBHBIC,

pEryJISITUBHBIE), KOTOpBIE 00ecreunBaroT dbopmupoBaHue TOTOBHOCTH
K CAMOCTOSITEJIbHOMY ITUIAHUPOBAHUIO M OCYILIECTBICHUIO YYEOHOU I€ATETbHOCTH.

Ilo3HaBaTe/IbHBbIE YHUBEPCAJIbHbIE Y4eOHbIE 1eHCTBUS
ba3oBble Jilornueckue aeiicTBUA:

YMEHUSI UCMOJIb30BaTh MPUEMBI JIOTUUYECKOTO MBIIUIEHUS] TPU OCBOCHUMW 3HAHUWMA:
pacKpbIBaTh CMBICTI XMUMHUYECKMX TOHSATHUN (BBIACISATh HUX XapaKTEpHbIC MPU3HAKH,
yCTaHaBJIMBAaTh B3aUMOCBS3b C JPYTMMH TOHSTUSMH), HCIOJIL30BaTh TOHSTHS IS
0OBSICHEHUS OTICIbHBIX (DAKTOB U SIBJICHUH, BHIOMPATh OCHOBAHUS W KPUTEPUU IS
KiIaccupUKaIMd XUMHUYECKUX BEIIECTB M XHMHUYECKHUX peaKIui, YyCTaHaBIWBAaTh
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NPUYMHHO-CJICICTBEHHBIE CBS3U MEXAY OOBEKTaMH H3yYCHHS, CTPOUTH JIOTHUYECKHE
paccyxaeHus (MHIYKTHBHBIC, JCAYKTUBHBIC, II0 aHAJOTHUM), JeiaTh BBIBOJALI H
3aKJIFOYCHUS;

YMEHHE TMPUMEHATh B MpOLEcCe TMO3HAHUA TOHATUS  (IpeAMETHBIE H
METanpeIMETHbIE), CUMBOJMYECKUE (3HAKOBBIE) MOJIEIHU, HCIOJIb3yEMbIE B XHMUH,
npeoOpa3oBbIBATh IMIUPOKO MNPUMEHSEMBbIE B XUMHUU MOJECIbHBIE MPEACTABICHUS -
XUMUYECKUH 3HaK (CUMBOJI 2JIEMEHTA), XUMHUUECKas popMyJsia U ypaBHEHHE XUMUYECKON
peakIuu - MpUu pelieHur y4eOHO-MO3HABATENbHBIX 3aJ1a4, ¢ YYETOM 3TUX MOJEIBHBIX
MPEJCTABICHUN BBISBISATh U XapPaAKTEPU30BATH CYLIECTBEHHBIE NMPU3HAKU H3y4aeMBbIX
OOBEKTOB - XHMHYECKMX BEIIECTB M XHUMHYECKUX PEaKIUi, BBISABIATH OOIIUE
3aKOHOMEPHOCTH, TMPUYUHHO-CJICICTBEHHBIC CBS3M W NPOTUBOPEYUS B HM3Y4AEMBIX
MPOLIECCAX U SIBJICHUSX.

Ba3oBble ucciieqoBarejbCKue 1eHCTBUSA:

YMEHHUE HCHOJIB30BaTh IOCTABJICHHBIE BOIIPOCHI B KAadye€CTBE HHCTPYMEHTA
MO3HAHMS, a TaK)KE€ B KauyeCTBE OCHOBBHI i1 ()OPMHUPOBAHHUS THIIOTE3bI IO IMPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMbBIX CYXKJICHUMH;

MPUOOPETCHUE OIbITa 110 INIAHWPOBAHMIO, OPTraHU3allMd W MPOBEICHHUIO
YYCHHUECKNX  OKCIIEPUMEHTOB, YMEHHE HaOJIIogaTh 3a  XOJOM  MpoIlecca,
CaMOCTOSATEIIFHO TPOTHO3UPOBATH €ro pe3ysbTar, (OpMyIUpOBaTh OOOOIICHUS W
BBIBOJIBI T10 PE3YJIbTaTaM MPOBEAEHHOIO OIbITA, WCCIEAOBAHUS, COCTABISATH OTYET O
MpoJieJIaHHON padoTe.

Pab6ora ¢ unpopmanmeii:

yMEHUE BbIOMPATh, aHATTU3UPOBATh U MHTEPIPETUPOBATH HH(POPMALINIO PA3IUYHBIX
BUAOB M  (OpM  MPEACTABICHUS, I[OJY4aeMyl0 M3  Pa3HbIX  HCTOYHUKOB
(Hay4HONOIYJISIpHAsl JINTEpaTypa XUMHYECKOI'O COJIEp)KaHus, CIPAaBOYHBIE IOCOOus,
pecypcsl MHTepHEeTa), KPUTHYECKH OLIEHWBATh MNPOTHUBOPEUYMBYIO M HEIOCTOBEPHYIO
uH(pOpMaIHIO;

YMEHHE MPHUMEHSTh pa3jiMyHble METOAbl M 3alpochl HpU MOHMCKE MU OTOOpe
UHPOpPMAIIMU U COOTBETCTBYIOIIUX JAHHBIX, HEOOXOAUMBIX JIJISl BHIMOJTHEHUS Y4eOHBIX
M TIO3HABAaTENbHBIX 3a/ad OIpeNeNEHHOr0 TUIa, MPUOOpPETEeHHE OmbITa B 00JIACTH
UCTIONb30BaHUSl  MH(OPMALMOHHO-KOMMYHHUKATHUBHBIX ~ TEXHOJIOTUH,  OBJaJIeHUE
KyJIbTYpOl ~ aKTHUBHOTO  HCHOJb30BAHMSI  PA3JIUYHBIX  IOUCKOBBIX  CHCTEM,
CaMOCTOATENIbHO BBIOMpATh ONTHMANIbHYIO (OpMy MpeacTaBieHuss UHGOpPMAIUU U
WUTIOCTPUPOBATh PEIIAEMbIE 33Ja4l HECIOKHBIMUA CXEMaMH, JuarpaMmmaMu, APYTHMH
dbopmamu rpaduKy U UX KOMOUHAIUSIMU;

yMEHUE  HCHOJB30BaTh M  aAHAJIM3UpOBaTh B  Ipolecce ydyeOHOM U
UCCIIEIOBATENbCKON JI€ATENbHOCTH HMHPOPMAIMI0 O BIUSHUM IPOMBIIUIEHHOCTH,
CEJIbCKOIO XO3sIICTBa U TPAHCIIOPTA HA COCTOSIHUE OKPYKAIOLIEH MPUPOAHON CPEIbI.

KoMMyHUKATHBHBIE YHUBEpPCAJbHbIE YYeOHbIE 1eCTBUSA:

yMEHHE 3aJlaBaTh BOMPOCHI (B XOJe auajiora W (Wiu) JUCKYCCHUH) IO CYIIECTBY
o0cykmaeMol TeMbl, (HOPMYITUPOBATh CBOM IMPEIOKECHHUS OTHOCHUTEIBHO BBITIOJHECHHS
MPEUIOKEHHOM 3aa4H;
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NpUOOPETeHHE OIbITa MPE3EHTAIMM PE3YJIbTATOB BBIMOJHEHUS XUMHUYECKOTO
JKcriepuMeHTa (J1abopaTopHOro OIbITa, JIA0OPATOPHOW PabOTHl O HCCIIECTOBAHUIO
CBOMCTB BEIIECTB, yUeOHOTO MPOEKTA);

3aMHTEPECOBAHHOCTh B COBMECTHOM CO CBEPCTHHUKAMH IIO3HABATEIBHON U
UCCJIEI0BATENbCKON JEATEIbHOCTH IPHU PEUICHUM BO3HHMKAIOIIKMX IPOOJEM Ha OCHOBE
y4éTa OOIMX WHTEPECOB M COTJIACOBAHUS TO3WIMK (00CYyXaeHHs, OOMEH MHCHHSIMH,
«MO3TOBBIE IITYPMbD», KOOPAUHAIUS COBMECTHBIX JCHCTBUI, OMpPENEICHUE KPUTEPUEB
10 OLIEHKE Ka4eCTBa BHIMIOJHEHHOMN pabOThl U APYTHE);

PeryisiTuBHBIC YHUBEpCAJbHbIC Y4eOHbIC 1eiiCTBUA:

YMEHHE CaMOCTOSITEJIbHO OINpENENsATh UEIU JEATEIbHOCTH, IUIAHUPOBATb,
OCYLIECTBJISATh, KOHTPOJIUPOBATH U TMPU HEOOXOJUMOCTH KOPPEKTHPOBATH CBOIO
NesTeNbHOCTh, BbIOMpaTh Haubosee 3(QPEeKTUBHBIE CHOCOOBI pEIIEHUS Y4YEOHBIX H
NO3HABATEIBHBIX  3a/1a4, CAMOCTOSITENIBHO  COCTAaBIATb WM  KOPPEKTHUPOBATH
MPEIOKEHHBIM AJITOPUTM JIEMCTBUN MPHU BBINOJHEHUN 3aJaHUN C YYETOM MOJIYUECHUS
HOBBIX 3HAaHUW 00 H3ydyaeMbIX OOBEKTaX - BEIIECTBAX M pPEaKUUiX, OIECHUBATH
COOTBETCTBHE MOJIYYEHHOI'O pe3yJibTaTa 3asBJICHHOM LENW, YMEHHE HCIOJIb30BaTh U
aHAJIM3UPOBATh KOHTEKCTHI, IPEUIAracMble B YCIOBUU 3a/IaHUM.

IHHPEAMETHBIE PE3YJIBTATBI

K koniy oOydeHuss B 9 kJjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM ypOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

PacKpbIBaTh CMBICT OCHOBHBIX XUMUYECKUX MOHITUN: XUMHUYECKUN 2JIEMEHT, aTOM,
MOJIEKYJIa, MOH, KaTHOH, aHUOH, MPOCTOE BEIIECTBO, CII0KHOE BEIIECTBO, BaJEHTHOCTb,
AIEKTPOOTPUILIATEILHOCTh, CTENEHb OKHUCIICHUS, XUMHUYECKas peakius, XUMU4YecKas
CBA3b, TEIUIOBOM 3(P(PEKT peakiuu, MOJIb, MOJSPHBIA 00BEM, PACTBOpP, IIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, AJEKTPOJUTUYECKAs JIUCCOLMAlMs, pPEaKUMd HOHHOro OOMeEHa,
KaTaau3aTtop, XUMUYECKOE paBHOBecHe, oOOpaTUMble U HeoOpaTUMbIE pEaKIIMH,
OKHCIIUTEIIbHO-BOCCTAHOBUTEBHBIE PEAKIINHU, OKUCIIUTEIb, BOCCTAHOBUTEIb, OKHCIICHUE
U BOCCTaHOBJICHHE, aJUIOTpONHs, amM(pOTEPHOCTh, XUMHUYECKas CBsI3b (KOBaJIEHTHas,
WMOHHAs, METaJUIMYEeCKasi), KpUCTaJUIMUecKasi pemérka, KOppo3us METaJIOB, CIUIABBI,
CKOpPOCTh XMMHUYECKOW peakuuu, NpeAenbHo ponyctuMmas koHueHtpauus [IJIK
BEILIECTBA;

WJUTFOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX XMMUYECKUX MOHATHI U IPUMEHATH 3TU
MOHSTHUS MPU ONKMCAHUY BEILIECTB U UX MPEBPAIICHUN’;

UCIIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY [IJISi COCTaBJeHHUS (OpMyJ BEIIECTB U
YPaBHEHMU XUMUYECKUX PEAKIUM;

ONpENENATh BAJICHTHOCTh W CTENEHb OKHUCJICHUS XUMUYECKUX DJIEMEHTOB B
COCAVHEHNAX PA3JIUYHOIO COCTaBa, IPUHAIJIEKHOCTh BEUIECTB K OINPEACIEHHOMY
KJIacCy COEIUMHEHMM Mo (opmysiaM, BUJ XUMHUYECKOW CBSI3M (KOBaJIGHTHAsl, MOHHAS,
METa/NInYecKasi) B HEOPraHWYECKUX COCIMHEHMSX, 3aps] HOHA M0 XHUMHYECKOU
dbopmye, xapakTep Cpelbl B BOJHBIX pacTBOpaX HEOPTraHWYECKUX COCAUHEHUM, THUII
KPUCTANINYECKON PEeIIETKN KOHKPETHOTO BEIIECTBA;

packpeiBath  cMblci  Ilepuomnueckoro  3akona .M. MenngeneeBa wu



PaGouast mporpamma | Xumus. 8-9 kiraccel (0a30BbIi YPOBEHB)

JEMOHCTPUPOBAThH €ro MOHMMAHUE: OMKUCHIBATH U XapaKTEPU30BaTh TaOIHUHYIO0 PopMy
[lepuoguyeckoil CHUCTEMBI XUMHUYECKMX DJIEMEHTOB: pa3iinyaTh TIOHSTHUSl «TJIaBHAs
noarpymnmna (A-rpymnma)» u «mnobounas noxarpymnmna (b-rpymma)», mansie u OoibIIHe
MIEPHUOJIbI, COOTHOCUTH 0003HAUYCHHUSI, KOTOPhIE UMEIOTCS B MEPUOAUIECCKON TabiuIe, ¢
YUCJIOBBIMU XapaKTEPUCTHUKAMHU CTPOCHHUSI aTOMOB XUMHYECKHUX 3JIEMEHTOB (COCTaB U
3apsif siapa, o0IIee YUCIIO 3JIEKTPOHOB U paclpeesieHue MX MO 3JIEKTPOHHBIM CIIOSIM),
OOBSICHATH O0IME 3aKOHOMEPHOCTH B U3MEHEHUU CBOMCTB AJIEMEHTOB U X COCIMHEHUN
B IIpeJieiax MajbIX IEPUOI0B U TJIABHBIX MOATPYIII ¢ YYETOM CTPOSHHUS UX aTOMOB;

KJIacCU(UIUPOBATH ~ XUMUYECKHUE  DJIEMEHThI, HEOPraHUYECKUE  BEIIECTBA,
XUMUYECKHE peakiuuu (10 YKMCIy M COCTaBy YYacCTBYIOIIMX B PEaKIMU BEIIECTB, IO
TeroBoMy 3G (DEKTy, 0 U3MEHEHHIO CTeNIeHEN OKUCICHHS] XUMUUYECKUX JIEMEHTOB);

XapaKTepu30BaTh (OMUCHIBaTH) oOlME U cHelupUYecKrue XUMHYECKHE CBOMCTBA
MPOCTHIX M CJIOXHBIX BEIIECTB, MOJITBEPXkKAasi OMUCAHUE MPUMEPAMHU MOJICKYJISPHBIX U
VMOHHBIX YPAaBHEHUI COOTBETCTBYIOIINX XUMHUECKUX PEAKIIMIA;

COCTaBJISAITh YPAaBHEHHS SJIEKTPOJIUTUYECKON IUCCOUMALMU KHUCIOT, LIEJI0oYe u
COJIeH, TIONIHBIE U COKpAIEHHBIE YPAaBHEHHs PEAKIMA HOHHOTO OOMEHa, YpaBHEHHUS
peakuuii, NOATBEPKAAIOIIUX CYIIIECTBOBAHUE T€HETUYECKON CBSI3M MEX/IY BEIllECTBAMHU
Pa3JIMYHbBIX KJIACCOB;

PacKpbIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI MOCPEICTBOM
COCTABJICHMSI JIEKTPOHHOrO OajlaHCca ATUX PEaKIIMiA;

MIPOTHO3UPOBATh CBOMCTBA BEIIECTB B 3aBUCUMOCTH OT UX CTPOCHHUS, BOBMOKHOCTH
MPOTEKAHUS XUMUYECKUX MPEBPAIICHUIN B PA3IUUHBIX YCIOBUSIX;

BBIYUCIISATh OTHOCHUTEJIPHYIO MOJICKYJISIPHYIO M MOJISIPHYIO MAacChl BEIIECTB,
MacCOBYIO JIOJIF0 XMMUYECKOTO 3JeMEHTa Mo (QopMylie COEAUHEHUSI, MACCOBYIO OO
BEIIECTBA B PACTBOPE, MPOBOJUTH PACUETHI IO YPABHEHUIO XUMUYECKON pEeaKIUY;

coOnoIaTh MpaBWia TMOJIb30BAaHUS XHUMHYECKOM TOCYI0M U J1a00paTOPHBIM
o0opyIoBaHMEM, a TakKKe MpaBHiia OOpaIleHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSIMU 110 BBIMIOJHEHUIO JIA0OPATOPHBIX XUMUYECKHUX OIMBITOB IO TOJIYYSHHUIO U
coOupaHuto ra3000pa3HBIX BEMIECTB (aMMHUAKA U YTIIEKHUCIIOTO Ta3a);

MPOBOAUTH PEAKLIUH, MOATBEPKAAIONINE KAUYECTBEHHBIM COCTaB pPa3IuYHBIX
BEIIECTB. PACIO3HABaTh OMBITHBIM MYTEM XJIOPHA-, OpoMuaA-, MOIUI-, KapOoHAT-,
docdar-, cunukar-, cyabdar-, TUIPOKCUI-UOHBI, KATUOHBI AMMOHHUS U HOHBI
U3YUYEHHBIX METAJJIOB, TPUCYTCTBYIOIIME B BOJHBIX pPAacTBOpaXx HEOPTraHUYECKUX
BELIECTB;

PUMEHSITh OCHOBHBIE OINEPAIIMU MBICTUTEILHON EATCIIbHOCTH - aHAJIU3 U CUHTE3,
CpaBHEHHE, OO0O0OIICHUE, CHUCTeMaTU3alNI0, BBISABICHUE MPUUYUHHO-CIICACTBEHHBIX
CBSA3EH - JIJIsl U3Y4YEHUS CBOMCTB BEILIECTB U XUMUYECKUX PEaKIUi, ECTECTBEHHOHAYYHbIE
METO/bl TIO3HAHUSA - HAONIOZCHHE, W3MEpPEHUE, MOJECIUPOBAHUE, OSKCIEPUMEHT
(peanbHBIN U MBICJICHHBIN).
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TEMATHYECKOE IINTAHUPOBAHHME

8 KVIACC

Neri/mt HanmenoBanue paszena u TeEM IpOrpaMMsl KoanyecTBo yacoB DNEeKTPOHHO LU POBBIC
Bcero KonTposbhbie [IpakTuueckue pecypchl
paboThI paboTHI
Pa3nea 1. IllepBoHayajibHble XHMHYECKHE MOHATHS
1.1. Bemectra. 8 2 bubnuorexa [JOK
https://m.edsoo.ru/7f41837¢
HToro no pazneny 8

Pasnean 2. [lepnoanueckuii 3aK0H M NepuoAnyecKas cucreMa xumudecknx 1eMmeHToB /[.M.MenneneeBa. CTpoenne ATOMOB.

Xumunueckasi cBsizb. [IpocThie BelecTBa.

2.1. ITepuonnueckuit 3axoH u Ilepuonnueckas cucrema 3 bubmumorexa [IOK
XUMHYECKAX 3JIEMEHTOB JI.N.Menpaeneena. https://m.edsoo.ru/7t41837¢
Ctpoenue aToma.

2.2. XuMH4ecKas CBA3b. 9 1 bu6mmorekxa [JOK

https://m.edsoo.ru/7f41837¢

2.3. [IpocThie BemecTBa 7 1 bu6mmoreka [JOK

https://m.edsoo.ru/7f41837¢
Hroro no pazneny 19

Pasznea 3. BaxkHeiilue npeacTaBuTe/ii HEOPraHU4ecKux B

elecTB. XMMHYeCKHe PCAKIIHUH.

3.1. CoennHeHUs XUMHUYECKUX 2JIEMEHTOB 11 1 1 bubmuoreka [JOK
https://m.edsoo.ru/7141837¢
3.2. H3MeHnenus, npoucxoasuiue ¢ BeIeCTBaMHU 12 1 bubnmoreka [JOK
https://m.edsoo.ru/741837¢
Wroro no pazueny 23
Pa3nea 4. XuMmnieckue CBOCTBA KJIACCOB HEOPTaHUYECKHX COeIMHEHHUIA.
4.1. XUMUYECKUE CBOKCTBA KJIAaCCOB HEOPraHUYECKUX 15 3 bubnnorexa [JOK
COEIMHEHUI https://m.edsoo.ru/7f41837¢
Htoro no pazneny 15
Pasgen S. UToropoe moBTOpeHue
5.1 Hrtorosoe noBropenue 3 1 bubmuorexa [JOK
https://m.edsoo.ru/7f41837¢
Htoro no pazgeny 3
OBIIEE KOJIMYECTBO YACOB 110 68 5 | 6



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c
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NPOTr'PAMME | |
9 KVIACC
KoandecTBo yacoB DeKTPOHHbIE
.N‘;_) HaumenoBanue pa3uesion Beero Kontpoasusie | Tpaktiyeckue (Iél/l(l)pOBbIe)
n/m | ¥ TeM NPorpamMMbl paGoTHI paGOTEI o0pa3oBaTejibHbIE
pecypchl
Pasznen 1. BemecTBO 1 XMMHYeECKHE PeaKIUH
IToBTOpenue u yriryoieHne
1.1 3HaHI/II>'II) OCHOBH}L,JX }I])a3)i[eJIOB 5 1 Bubmiorexa LIOK
) https://m.edsoo.ru/7f41a636
Kypca 8 kiacca
12 OCHOBHBIE 3aKOHOMEPHOCTH 4 bubnnorexa [JOK
) XAMHUYECKHUX PEAKIHU https://m.edsoo.ru/7f41a636
DIEKTPOIUTHUECKAS
1.3 ﬂnccognaunﬁ XUMHYECKUE 8 1 1 Bubmiorexa LHOK
) ) https://m.edsoo.ru/7f41a636
pEaKIMK B pacTBOpax
Nroro no pazaeny 17
Pasznea 2. HemeTa/sIbl M HX COeIMHEHHS
06
1ast XapaKTepUCTUKa Bu6morexa LIOK
2.1 XUMHYECKHUX DIIEMEHTOB 4 1
https://m.edsoo.ru/7f41a636
VIHA-rpynmel. ['ajiorensl
OO61as xapakTepucTHKa
29 XAMHUYECKHUX 3JIEMEHTOB 6 bu6mmorexa [{OK
' VIA-rpymmesl. Cepa u e€ https://m.edsoo.ru/7f41a636
COEIUHEHNS
OO6mas xapakTepucTUKa
23 XUMHYECKHUX JIEMEHTOB 7 1 bubmuorexa [JOK
' VA-rpymmsl. A30T, pocdop https://m.edsoo.ru/7f41a636
U UX COECIUHEHUS
OO6m1as xapakTepucTuka Bu6morexa LIOK
2.4 XUMHUYECKHUX DIIEMEHTOB 8 1 2

IVA-rpynnel. Yriepoa u

https://m.edsoo.ru/7f41a636



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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erMHI/II\/’I 1 UX COCAUHCHUA

Hroro no pazaeny 25
Pa3nen 3. MeTaJJIbl M MX COeAMHEHHUA
3.1 OO1ue cBoiicTBa METAJIJIOB 4 E:ffg;;fg;gg}i 412636
39 Baxneiimme MeTamisl 1 X 16 | bubnnoreka [IOK
COCTMHCHUS https://m.edsoo.ru/7f41a636
Hroro no pazaeny 20
Paznen 4. Xumusi 4 OKpyKamas cpeia
41 BemecrtBa u matepuaisl B 3 bu6mmoreka [IOK
JKA3HM YEJIOBEKA https://m.edsoo.ru/7f41a636
Wroro no pazaeny 3
Pe3epBHOE Bpems 3 bubmorexa LIOK
https://m.edsoo.ru/7f41a636
OBIIEE KOJIMYECTBO YACOB 68 4

[10 ITPOI'PAMME

HNOYPOYHOE INTAHUPOBAHMUE
8 KNIACC

Ne

Tema ypoka

KoaunuyecTBo 4acoB

Jara

DJIeKTpOHHbIE U poBbIe



https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
https://m.edsoo.ru/7f41a636
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n/n Beero Koutposbnbie | IlpakTuyeckue | u3ydeHusi | oOpa3oBaTejibHbIe
padoThI padoThI pecypcsl
BBoanslii nHCTpYKTaX, HHCTP. Nel o
1 Tb Ha pabouem mecte. [IpenmeT xumun 1 bubmorexa TIOK
' L ' https://m.edsoo.ru/ff0d210¢
BemectBa u ux cBOMCTBA.
[IepBuunsbil HHCTpYKTaX 110 Th Ha
paboueM mecte, uHCTp. No2,3.
) [Mpaktuueckas padora Nel TlpaBuna 1 1 bu6nuoreka [JOK
' paboTHI B TabOpaTOpUH U IPUEMBI https://m.edsoo.ru/ff0d23dc
oOpailieHus ¢ 1abopaTOpHBIM
obopynoBanuem.(40 MuH)
3 UucTtele BelecTBa U cMecu. Pazaenenue 1 bubmuoreka [JOK
] cMeceid. OUnCTKa BEIleCTB https://m.edsoo.ru/ff0d26ca
[Ipaktuueckas padora Ne 2 Paznenenue 1
4 cnfeceﬁ (Ha I/IpMe € OYHCTKH g 1 buGmorexa [JOK
' . PHMED https://m.edsoo.ru/ff0d28c8
noBapeHHou conn)(40 MuH)
5 Atomsbl 1 MoseKybl. [IpocTeie n 1 bubnuorexa [IOK
) CJI0’KHBIE BEIECTBA https://m.edsoo.ru/ff0d2a6¢
[Tepuoanueckast cucteMa XUMUYECKUX 1
6 3J'IepMeI—§FOB 3HaKu XMMUYECKUX bubmorexa LIOK
: : https://m.edsoo.ru/ff0d2be8
HJIEMEHTOB
7 Xumnueckue Gopmynbl. OTHOCUTETbHAS 1 bu6nuorexa [IOK
' aTOMHas M1 MOJIEKYJISIpHAsI MaCCHI. https://m.edsoo.ru/ff0d323c
8 MaccoBast foJ1s dJIeMEHTa B COEAUHEHNH 1 bu6mmoreka [IOK
) https://m.edsoo.ru/ff0d350c
OCHOBHBIE CBEJICHUSI O CTPOCHUU 1
9 aTOMOB I/ISOTOIIL'IBI KaK g{OBH HOCTHU bubmmorexa TIOK
' ) p A https://m.edsoo.ru/00ada342
ATOMOB XUMHUYECKOTO 3JIEMEHTa
OnekTpoHbl. CTpOEHUE ANEKTPOHHBIX 1
p p P bub6aunoreka IIOK
10. | 0060J09€K aTOMOB XUMHUYECKHIX

9JICMCHTOB

https://m.edsoo.ru/00ada6be



https://m.edsoo.ru/ff0d210c
https://m.edsoo.ru/ff0d23dc
https://m.edsoo.ru/ff0d26ca
https://m.edsoo.ru/ff0d28c8
https://m.edsoo.ru/ff0d2a6c
https://m.edsoo.ru/ff0d2be8
https://m.edsoo.ru/ff0d323c
https://m.edsoo.ru/ff0d350c
https://m.edsoo.ru/00ada342
https://m.edsoo.ru/00ada6bc
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Hepnoanqecxaﬂ CHUCTEMA XUMHUYCCKUX

1

bu6mmoreka [IOK

11. 3JIEMEHTOB U CTPOEHUE aTOMOB. hitps:/m.cdsoo.ru/00ada824
3HaveHHE MEPUOANIECKOTO 3aKOHA
DNEKTPOOTPHUIATECIIFHOCTh XMMHIECKUX 1
12 3J'IeMe£TOBpOI(I)HOBHBIe BUBI Bubmmorexa IIOK
) "\ https://m.edsoo.ru/00adaab8
XAMUYECKON CBS3M.
13 HMonHas xumudeckas CBI3b 1 bu6mmorexa [JOK
) https://m.edsoo.ru/00adac34
14 KoBanenTHast HenossspHash XUMHAYECKas 1 bubmmorexa [IOK
) CBSI3b https://m.edsoo.ru/00adaab9
15 CTeneHb OKUCICHUS JIEMEHTOB. 1 bubmuoreka [JOK
) https://m.edsoo.ru/00adae28
16 CocraBieHrne XUMHYECKUX GOpMYI IO 1 bubnmorexa [JOK
' CTCIICHU OKHMCIICHUS https://m.edso0.ru/00adb076
17 KoBaneHntnas nonsipHas XuMH4ecKast 1 bu6nuoreka [IOK
' CBs3b. BaJleHTHOCTB. https://m.edsoo.ru/00adaab8
18 AMoOpGHBIE U KPUCTAITHYECKHE 1 bubnmorexa [JOK
) BEILIECTBA. https://m.edsoo.ru/00adb076
O06001IeHre U CUCTEMaTH3a 3HaHUH 1
19 3 {0) Tel\I/IIIe iiT(I;IMII; )(THAI\:HITIIZCKE/III;I(H e Bubmiorexa IJOK
) https://m.eds00.ru/00adb076
DJIEMCHTOB)Y
KonTponbHas padora Ne 1 1o Teme 1
20 «ATOE/[BI XI/IMI/IF‘)—IGCKI/IX anemMeHToBY (40 Eubmuorexa TOK
) https://m.edsoo.ru/00adb486
MHHYT)
71 IIpocTeie BemiecTBa - METAJIIBI 1 bu6mmoreka [JOK
' https://m.edsoo.ru/ff0d5230
2 [IpocTble BemecTBa - HEMETaIbI. 1 bubnuoreka [IOK
) https://m.edsoo.ru/ff0d5230
73 KonnuecTo BemectBa. Mosb. 1 bubnuorexa [JOK
" | Monsipnas macca https://m.edsoo0.ru/ff0d5230
24 3akoH ABoraapo. MomisipHbIid 00beM 1 bubnuorexa [JOK

ra3000pa3HbIX BEIICCTB

https://m.edsoo.ru/ff0d542¢



https://m.edsoo.ru/00ada824
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adac34
https://m.edsoo.ru/00adaab9
https://m.edsoo.ru/00adae28
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adaab8
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb076
https://m.edsoo.ru/00adb486
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d542e
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25 Pemenue 3amau no popmyie 1 bubnuoreka [JOK
' https://m.edsoo.ru/ff0d55a0
26 O060011IeHNE U CUCTEMATU3aIUs 3HAHUN 1 bub6mmorexa [JOK
" | mo Teme «IIpocThie BelecTBa» https://m.edso0.ru/ff0d5230
27 KonTponbnas padora Ne 2 o teme 1 bubnuorexa [IOK
" | «IIpocTtsie BemecTBay (40 MUHYT) https://m.edsoo.ru/ff0d5230
3 bunapubie coequHeHUs 1 bu6mmoreka [IOK
) https://m.edsoo.ru/ff0d664e
29 Oxkcuapl. Jletyune BOIOpOIHbBIE 1 bubnmoreka [JOK
) COEIMHEHUS https://m.edsoo.ru/ff0d664e
30 OcHoBaHUS. 1 bu6mmoreka [IOK
' https://m.edsoo.ru/ff0d67ca
31 Kucnorsr. 1 bu6mmoreka [JOK
' https://m.edsoo.ru/ff0dfee2
32 AmboTepHbIe OKCUIBI U THIPOKCHIBI 1 bubmuoreka [IOK
) https://m.edsoo.ru/ff0d67ca
33 Conn 1 bu6mmoreka [IOK
) https://m.edsoo.ru/00ad9474
34 OCHOBHBIE KJIACChl HEOPTaHUYECKUX 1 bubnmorexa [JOK
) BEILECTB https://m.edsoo.ru/00ad9a50
35 Bona-pactBopurens. PacTBOpsI. 1 bubnuoreka [JOK
) https://m.edsoo.ru/ff0d5b40
36 MaccoBas 10511 paCTBOPEHHOT'O 1 bubnuoreka [IOK
' BemecTna. Pemenue 3aaad4. https://m.edsoo.ru/ff0d5b40
[IpakTuueckas padora Ne 3 1
37 «IIpurotoBneHune pacTBOPOB C bubnuorexa [IOK
" | onpenenéHHON MaccoBOM oJei https://m.edsoo.ru/ff0dSeba
pacTBopéHHOTO BemecTBa. »(40 MuH)
38, | (Cocmmmenma xmaniccxix srewenron | BuGaorexa LIOK
' https://m.edsoo.ru/ff0d6342
(40 munHyT)
39. | ®uznyecKne U XUMHUYSCKHE SIBIICHHUS. 1 bub6mmoreka [IOK



https://m.edsoo.ru/ff0d55a0
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d5230
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d664e
https://m.edsoo.ru/ff0d67ca
https://m.edsoo.ru/ff0dfee2
https://m.edsoo.ru/ff0d67ca
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XUMUYECKUE PEAKIIUU.

https://m.edsoo.ru/ff0d37fa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d3al 6
40 3aK0H COXpaHEHUsI MaCChl BEIIECTB. bubnuoreka [IOK
" | XumMu4ecKue ypaBHEHUS https://m.edsoo.ru/ff0d3b88
41 CocTtaBieHue ypaBHEHU XUMHUECKUX bu6mmoreka [IOK
" | peakiui https://m.edsoo.ru/ff0d5708
40 Pacuérhl 10 XMMUYECKUM YPaBHEHUSM bubmmorexa [IOK
' https://m.edsoo.ru/ff0d5708
43 OKHUCIUTENbHO-BOCCTAHOBUTEIIbHBIC bubmuoreka [JOK
) peaKuu. https://m.eds00.1ru/00adb076
Turbl XuMHUYECKUX peakiuil. Peakunu Bu6muorexa IJOK
44. | pasnoxenus. [Tonstue o ckopocTu ]
XMMHMYECKOW PEAaKLMU U KaTaau3aTopax hitps:zm.edsoo. A H0d3 3
45 Peakmun coenunenus. Llemouyku bu6mmoreka [JOK
’ IePEX0I0B https://m.edsoo.ru/ff0d3{34
46 Peaknnu 3amentenus. P akTUBHOCTH bu6mmorexa [JOK
" | meramnoB https://m.edsoo.ru/ff0d3{34
47 Peakiuu oOmena. [IpaBuno bepromne bubmuotexa [JOK
' https://m.edsoo.ru/ff0d3{34
48 Tunel XUMHYECKUX PEaKLUi Ha IpUMepe bubnuorexa [IOK
) CBOWCTB BOJBI https://m.edsoo.ru/ff0d3{34
O0001IeHne U cUCTEMaTU3AIINS 3HAHUI Bubnmorexa [TOK
49. | no teme «Knacchl HEOPraHMYECKUX https:/m.edsoo.ru/f0d4290
BEIIECTB. THIBI XUMHYECKUX PEAKIIUN» AUPS./M.CCS00. AR
Kontponbnas padota Ne 4 o teme: Bubnmorexa [TOK
50. «/3meHeHus, TPOUCXOIAIINE C hitps:/m.edsoo.ru/ff0d4290
BeniecTBamM»(40 MuH) T ]
51 XuUMHYECKUE CBOMCTBA OKCHJIOB. bub6aunoreka I1IOK
' https://m.edsoo.ru/ff0d664e
57 XuUMHYECKHE CBOMCTBA OCHOBAHHUM. bu6mmorekxa [IOK

https://m.edsoo.ru/ff0d67ca
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PabGouas nmporpamma | Xumusi. 8-9 knaccel (6a30BbIii YPOBEHD)

53 XuMH4ecKre CBOMCTBA KUCIIOT 1 bubmnoreka LIOK
' https://m.edsoo.ru/ff0dfee2
54 XuMUYecKue cBOWCTBa aM()OTEPHBIX 1 bubnuorexa [IOK
" | OKCUJOB U THJIPOKCHJIOB https://m.edsoo.ru/ff0d67ca
55 XuMHUUYEeCKHe CBONCTBA COIeH 1 bu6mmorexa [JOK
' https://m.edsoo.ru/00ad9474
56 ['eneTnueckas cBsI3b MEXKy Kilaccamu 1 bu6mmoreka [IOK
' | HEOPTaHMYECKUX BEIICCTB https://m.edsoo.ru/00ad9a50
[IpaxkTuyeckas padora Ne 4 Perenune 1
57 SKCIEPUMEHTAIBHBIX 33]1a4 110 TEME bu6mmoreka [IOK
" | «Baxneiimue Ki1acchl HEOPraHUYECKUX https://m.edsoo.ru/00ad9b7¢
coeHEeHMI.(40 MUH)
58 Kucnopon, ero o6mias xapakTepucTHka, 1 bubnuoreka [JOK
" | HAXOXJACHHUE B IPUPOJAE U MOTYUEHHUE. https://m.edsoo.ru/ff0d4614
59 CaolicTBa KUCIIOpOa 1 bubmuoreka [{OK
' https://m.edsoo.ru/ff0d497a
o, | momeems g Kpyonepr |1 Baoess LOK
’ ) ’ https://m.edsoo.ru/ff0d448e
AnoTponusi KUCIOpoa.
g, | psior o Toryremen | Baioness LOK
' . ’ https://m.edsoo.ru/ff0d4ae2
CBOMCTB. .(40 MuH)
62 Bosayx u ero cocras. 1 bu6mmorexa [JOK
' https://m.edsoo.ru/ff0d448e
63 Bonopon, ero o0ras xapakTepHUCTHKA, 1 bubnuorexa [JOK
" | HaXOXJICHHE B IPUPOJIC U TOTyUYEHHE. https://m.edsoo.ru/ff0d4dd0
64 CBolicTBa U MPUMEHEHHUE BOJIOPO/IA 1 bubnuoreka [JOK
' https://m.edsoo.ru/ff0d4dd0
o
g5, | e e Toryreme | Baioesa LOK
' M https://m.edsoo.ru/ff0d4{42
cBOiicTB.(40 MuH)
66. | Pemenne pacueTHbIX 3aa4. O000IICHIE 1 bubmuoreka [IOK
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PabGouas nmporpamma | Xumusi. 8-9 knaccel (6a30BbIii YPOBEHD)

U CHCTEMaTu3allus 3HaHU| 1o Kypcy 8 https://m.edsoo.ru/00adb33c
KJlacca
67 KonTponbHas paboTa mo XuMuu 3a Kypc 1 1 bubmuoreka [{OK
" | 8 kimacca (40 mMuH.) https://m.edsoo.ru/00ad9cb2
68 AHanau3 UTOroBOM KOHTPOJIBHOM pabOThI 1 bubmuorexa [IOK
' https://m.edsoo.ru/ff0d61c6
OBUIEE KOJIMYECTBO YACOB I10 68 5 6
[TPOI'PAMME
9 KNIACC
KoanuecTBo 4acon DIeKTPOHHDIE
Ne K n Hara
/m Tema ypoka Bcero OHTPOITLHELE paKTHieciue U3y4eHust unpposrIe
n patGoThI padoThI oGpa3oBaTebHbIe
pecypchbl
I1 i .
| HZPEEHEEEEEZ: s;::(;):Ma XUMHYECKUX | buGnnorexa LIOK
PHOZ https://m.edsoo.ru/00adb59e
anemenToB JI. 1. Menaeneepa
2| oo newemon nepae mpén |1 bu6orerca LIOK
p P https://m.edsoo.ru/00adb6ob6
MEepHOJI0B
3 Knaccugukanus 1 HOMEHKIaTypa 1 bu6mmoreka [JOK
HEOPraHWYECKUX BELIECTB https://m.edsoo.ru/00adb7e2
4 Buibl XUMU4YeCKON CBSA3U U THUIIBI 1 bubnuoreka [JOK
KPUCTAUIMYECKUX PEMIETOK https://m.edsoo.ru/00adbac6
Kontponbnas padota Nel o teme
5 «[loBTOpEeHue u yrirybneHne 3HaHUH 1 1
OCHOBHBIX Pa3/IeJIoB Kypca 8 Kiaccay
6 Knaccudukanus XuMHUYECKUX peakLui 1 bubnmnoreka [JOK
10 pa3JIMYHBIM IIPU3HAKAM https://m.edsoo.ru/00adbcb0
I N
| oo sopoernmanent | Bumores 10K
PCAKIIHH. https://m.edsoo.ru/00adbe9a
reTePOreHHBIX PEaKLUAX
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PabGouas nmporpamma | Xumusi. 8-9 knaccel (6a30BbIii YPOBEHD)

ITousaTHE 0 XUMHUUECKOM PAaBHOBCCHHU.
cDaKTopBI, BJIMAIOIIHUEC HA CKOPOCTH

bubmnoreka [JOK

IMPUMCHCHHC

8 XMMHYECKOW PEAKIMU U MOJ0KEHUE https://m.edsoo.ru/00adc28c
XUMHYECKOT'0 PAaBHOBECHSI
9 OKHCIIUTENBbHO-BOCCTAHOBUTENIbHbBIE bubnmoreka [JOK
peaKknuu https://m.edsoo.ru/00adcade
Teopust 31eKTPOIUTHIECKON
10 Hccrz)o na I/II/IpCI/IJ'IBHBIe U ciia0ble bubmmoreka [JOK
A T(HATIHH. https://m.edsoo.ru/00adcd68
AJIEKTPOJUTHI
11 HoHHbIe YpaBHEHUSA PEAKIIUN Bubmnorexa HOK
M peaxn https://m.edsoo.ru/00add448
XUMHAYECKHUE CBOMCTBA KUCIIOT U
12 OCHOBAHMI B CBETE IIPEIACTABICHUN 00 Bubnoreka HOK
. pel https://m.edsoo.ru/00add5d8
AIEKTPOIUTUYECKON AUCCOIMAIINHI
XUMHUYECKHUE CBOMCTBA COJIEU B CBETE
13 [IPEACTABIIEHHUI 00 DIIEKTPOIIUTHYECKON Bubmoreka HOK
pel P https://m.eds00.ru/00add8b2
YCCOLIMAIIUNA
14 ITonsTue o ruaponause couei bubmorexa LOK
P https://m.edsoo.ru/00add9d4
. bubmuorexa [JOK
15 O06001IeHEe 1 cucTeMaTh3alus 3HaHUH https://m edsoo.ru/00addd 12
[TpakTuueckas padora Ne 1. «Pemenue bubnmoreka [JOK
16
DKCHEPUMEHTAILHBIX 3a/1a4» https://m.edsoo.ru/00addbfa
KoutponsHasa padora Ne2 110 teMe
17 «:‘)J'IGIIZT OJ'II/ITI/EICCKaH WCCOLIAALINS bubmiorexa [JOK
p A T(HATTHAL. https://m.edsoo.ru/00addecO
XUMHUYECKHE PEaKIIMy B pacTBOPax»
OO011ast XxapakTepPUCTHKA TaJIOT€HOB.
18 XI/III:/I-II/I‘ICCKI;/IG CBEﬁCTBa Ha IIpuUMepe Bubmnorexa HOK
p p https://m.edsoo.ru/00addfe?
XJiopa
Xnoposogopoa. CoisHast KUCIIOTA,
POBOAOPOA. bubnmoreka [JOK
19 XAMWYECKHE CBOMCTBA, TOIYy4YECHHUE,

https://m.edsoo.ru/00ade104
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PabGouas nmporpamma | Xumusi. 8-9 knaccel (6a30BbIii YPOBEHD)

[TpakTuueckas pabora Ne 2 o teme

but6mmoreka [JOK

20 «Ilomy4yeHne CONSTHOU KUCIOTHI
Y N o ’ https://m.edsoo.ru/00ade348
n3ydeHue e€ CBONCTBY»
Beraucienus mo ypaBHEHHSIM
21 XUMHAYECKUX eazlll)nﬁ €CJIU OTUH U3 bubmmoreka [IOK
p ’ https://m.edsoo.ru/00ade488
peareHTOB JIaH B U30BITKE
2 OO01mas xapaKTeprCcTUKA SJICMEHTOB bubmmoreka [JOK
VIA-rpynnst https://m.edsoo.ru/00ade64a
AJITIOTPOIHBIE MOJIU(PUKAIIUU CEPHI.
23 Haxoxclz[eHHe ce bII[ H(beé C(I)lenHHeII)mﬁ B Bubmnoreka HOK
P N https://m.edsoo.ru/00ade64a
npupoje. XMuMHUYECKHUE CBOMCTBA CEpPbl
CepoBonopo, ctpoeHue, Gpu3ndeckue u bubnmnoreka [JOK
24 o
XUMHUYECKUE CBOUCTBA https://m.edsoo.ru/00ade802
Oxkcunpl cepbl. CepHasi KUCIIOTA,
25 (1)1/131/151[601(1/11; u xmljnqecxne CBOMCTBa bubmaorexa LIOK
i https://m.edsoo.ru/00adea28
MIPUMEHEHHUE
XUMHUUECKUE PEAKLIUH, JeKAIINUE B
OCHOBE MPOMBIIIJIEHHOTO Crtoco0a
26 MOJTyYEHUsI CEPHOI KUCIIOTHI. bu6mmoreka [IOK
XHUMHYECKOE 3arps3HEHUE https://m.edsoo.ru/00adec8a
OKPY’KaIOIIeH cpe/ibl COETUHEHUSIMHU
cephl
27 Brruucnenue MaccoBoi J0JIM BBIXO/a bubnuorexa [JOK
MPOJIYKTa PEAKIINHU https://m.edsoo.ru/00adec8a
OO6mrast XxapakTepruCTHKA SJIEMEHTOB
3 VA-rpynnsl. A30T, pacipocTpaHEHHE B bu6muoreka LIOK
npupojie, Gu3nIecKue 1 XUMHIECKUE https://m.edsoo.ru/00adecab
CBOMCTBA
AMMHaK, ero (OM3N4YECKUEC U
29 XUMHYECKHE C?;OI\/'ICTBa MOJTy4YEeHHUE U buGnnorexa LIOK
> y https://m.edsoo0.ru/00adf004
MIPUMEHEHHUE
bub6nunoreka [IOK
30 [TpakTuueckas padota Ne 3 o Teme ommotexa IO

https://m.edsoo.ru/00adf180
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PabGouas nmporpamma | Xumusi. 8-9 knaccel (6a30BbIii YPOBEHD)

«ITonyueHne ammMuaka, U3y4eHHE €ro
CBOUCTBY

A30THas KHUCIOTa, € pUu3nuecKkue u

bubmuorexa [JOK

3 XUMHYECKHUE CBOMCTBA https://m.edsoo.ru/00adf306
Hcnons3oBaHne HUTPATOB U COJIEH
aMMOHHS B KaUeCTBE MUHEPATIbHBIX
32 no0pennii. XuMudeckoe 3121 SISHEHIE Bubmoreka HOK
yHOOp L P https://m.edsoo.ru/00adf518
OKpYXaromiei cpebl COeMHEHUSIMU
azoTa
®ocop. Oxenpg pochopa (V) u
33 q)ocg)o pHaH KI/I(f[J'I((i))Ta q)(l)lxrl):«m(qe)cxne u buGnnorexa LIOK
p N https://m.edsoo.ru/00adf68a
XUMUYECKHUE CBOMCTBA, MOTYUYEHUE
Ucnons3zoBanue pochartoB B kauecTBe
34 MHHEPATbHBIX (1())6 (EHI/H?I 3arpsi3HeHUE buGmnorexa LIOK
p . YAOOP ) p https://m.edsoo.ru/00adfc20
IPUPOIHON cpeabl hochaTamu
Yraepon, pacnpocTpaHEHUE B IPUPOJIE, bubnmuoreka [IOK
35 o
¢duznyecKrue 1 XuMUYECKHE CBOMCTBA https://m.edsoo.ru/00adfd9c
Oxcuapl yriaepojaa, ux Gu3ndeckue u
XUMUYECKHUE CBOMCTBA. DKOJIOTHYECKUE bubnmoreka [JOK
36
poOJIEMBbI, CBSI3aHHBIE C OKCUIIOM https://m.edsoo.ru/00adfebe
yraepoza (IV)
37 VYroibHast KUCIOTA U €€ COJIU bubmorexa TIOK
https://m.edsoo.ru/00ae006c
[TpakTuueckas pabora Ne 4 o Teme
38 "[losry4eHne yriekucioro rasa. bu6mmoreka [IOK
KauectBennas peaxiius Ha kapOOHaT- https://m.edsoo.ru/00ae027¢e
roH"
[TepBoHayanbHbBIE MOHATHUS 00
39 0 IPaHI/I‘-IeCKI/IX BEIIIECTBAaX KakK O bubnnorexa LIOK
p m https://m.edsoo.ru/00ae054e
COEJIMHEHUSIX yriepoa
40 Kpemuuii u ero coequueHust Bubmiorexa LIOK

https://m.edsoo.ru/00ae080a
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PabGouas nmporpamma | Xumusi. 8-9 knaccel (6a30BbIii YPOBEHD)

[TpakTuueckas padbora Ne 5. Pemenue
HKCIEPUMEHTAIbHBIX 33734 110 TEMe

bubmnoreka [JOK

41 o
«Baxknaenmme HeMeTaIbl U UX https://m.edsoo.ru/00ae0bf2
COEIUHEHHUS
KourponsHasa padora Ne3 1o teme

42 «Banczleﬁume ieMeTaHHH H UX Bubmiorexa LIOK

https://m.edsoo.ru/00ae0el8
COETUHEHU S
OO6m1ast XapaKTeprUCTHKA XUMUYECKHUX
9JIEMEHTOB — METAJIJIOB.

43 Mertanueckas CBsi3b U bubmuorexa [JOK
MeTaJuInyecKas KpUuctajuimyeckas https://m.edsoo.ru/00ael103e
pemérka. @u3nveckre CBOMCTBA
METaJIOB
XHUMHYECKHE CBOMCTBA METAJIJIOB.

44 DIIEKTPOXUMHUUECKHUH PSIIT HAIPSOKEHUH Bubmiorexa LIOK

P P p https://m.eds00.ru/00ael 156
METaJIOB
OOu1re criocoObl MOTYyYSHHUS METAILIOB.

45 CrmuiaBbl. Berauciienust mo ypaBHEHUSIM bubnmnoreka [JOK
XUMHUUYECKUX PEAKIIUH, ECIIU OJIUH U3 https://m.edsoo.ru/00ael156
pEareHTOB COJIEP)KHUT MPUMECH

46 IToHsiTHE O KOPPO3UH METAIIIIOB bubmuorexa LOK

pp https://m.edsoo.ru/00ael1278
bubnuoreka [JOK

4 YHBIE METAJUIBI

7 IHeno ¢ MeTan https://m.edso0.1ru/00ae14b2

48 OxcHabl ¥ TUAPOKCUALI HATPUS U KaJIH bubnnorexa LIOK

P p https://m.edsoo.ru/00ae14b2

49 [IlenoyHO3eMEIBHBIC METAIITBI — bubnuoreka [JOK
KaJIbIIMA 1 MarHui https://m.edsoo.ru/00aecl5e8

50 Baxueiinme coeaMHESHNS KaJIbIUS bubmiorexa LIOK

https://m.edsoo.ru/00ac15e8

51 O0001IeHNe U CUCTEMATH3aIMs SHAHUH

57 JKEcTKOCTh BOJIBI M CIIOCOOBI €€ bubnuorexa [JOK

yCTpaHEHUs

https://m.edsoo.ru/00ae1886



https://m.edsoo.ru/00ae0bf2
https://m.edsoo.ru/00ae0e18
https://m.edsoo.ru/00ae103e
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1156
https://m.edsoo.ru/00ae1278
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae14b2
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae15e8
https://m.edsoo.ru/00ae1886

PabGouas nmporpamma | Xumusi. 8-9 knaccel (6a30BbIii YPOBEHD)

[TpakTuueckas pabora Ne 6 o Teme

but6mmoreka [JOK

53 "YKECTKOCTh BOABI U METOJIBI €€
ceTioe " oA CTOARL €€ https://m.edsoo.ru/00aclae8
YCTpaHCHHS
. bubmunoreka [JOK
>4 Amomminii https://m.edsoo.ru/00aelc64
55 AMpoTepHbIe CBOICTBA OKCHJIA U bubnmuoreka [IOK
TUAPOKCUIA https://m.edsoo.ru/00aelc64
bubmuoreka [JOK
>6 Keneso https://m.edsoo.ru/00ael1d86
57 Oxcupl, THAPOKCUIBI U COJIU Keje3a bubnuoteka [JOK
(IT) u xenesa (III) https://m.edsoo.ru/00ae35¢6
58 O000111eHIE U CHCTEMATH3aIIU 3HAHUI
[TpakTnueckas padora Ne 7. Pemenue
59 AKCIIEPUMEHTATIBHBIX 3aa4 10 TeMe bubnmoreka [JOK
«BaxHenmme MeTajlyIbl U X https://m.edsoo.ru/00ae3de8
COEJIMHEHUS
Boruncnenus no ypaBHEHUsIM
XUMUYECKUX PEAKIUH, €CIIH OUH U3
60 peareHToB JaH B U30BITKE WU bubnmoreka [JOK
COAEPKUT IpUMecH. Beruncnenus https://m.edsoo.ru/00ael1750
MaccOBOM JOJH BBIXOJIa MPOIYKTa
peakiuu
61 O0001IeHre U cucTeMaTU3allus 3HaHU!
Konrponsnas padora Ne4 o reme
62 «BaxkHenme MeTaJlTbl U UX
COCTMHEHUS
63 BemectBa u marepuansl B bubnuorexa [JOK
MOBCEIHEBHON XKU3HU YEJIOBEKA https://m.eds00.ru/00ae3f50
XUMHYECKOE 3arpsAI3HEHUE bu6muoreka [IOK
64 .
OKPYJKaloIleH cpeibl https://m.edsoo.ru/00ae4270
65 Ponb XxuMuM B pelieHnn 3KOJI0THYECKUX bubnmoreka [JOK

npobJieMm

https://m.edso0.ru/00ae4270



https://m.edsoo.ru/00ae1ae8
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1c64
https://m.edsoo.ru/00ae1d86
https://m.edsoo.ru/00ae35e6
https://m.edsoo.ru/00ae3de8
https://m.edsoo.ru/00ae1750
https://m.edsoo.ru/00ae3f50
https://m.edsoo.ru/00ae4270
https://m.edsoo.ru/00ae4270

PaGouast mporpamma | Xumus. 8-9 kiraccel (0a30BbIi YPOBEHB)

66 PesepBubIil ypok. O6001meHne 1 1 bubnmnoreka [JOK
cUucTeMaTu3alus 3HaHui https://m.edsoo.ru/00ae0d0a
67 PezepaHblil ypok. O6o01eHue u 1 bu6mmoreka [IOK
cucTeMaTH3aIus 3HaHui https://m.edsoo.ru/00adb33c
68 PesepBHbIil ypok. O600111eHIE 1 1 bu6muoreka [{IOK
CHUCTEMAaTH3alUs 3HAaHUH https://m.edsoo.ru/00ad9cb2
OBUIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME
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YUYEBHO-METOJAUYECKOE OBECIIEYUEHUE OBPA30BATEJIBHOI'O NIPOLECCA
Xumus. 8 kiacc: yued. s odmeoopaszosar. opranu3zamnuii /I.E.Pyasutuc, @.I'.®enpaman.-3-¢ u3a. — M.: [Ipocsemenne, 2020.

OBA3BATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYHEHUKA: Het
METOAUYECKHUE MATEPHUAJIBI VIS YUYUTEJIA:

Kysnenora H.E., JIEskun A.H. 3agaunuk mo xumun: 8 kinacc. — M.: Benrana—I'pad, 2018.
Kysnenosa H.E., JIéskun A.H. 3agaunuk mo xumuu: 9 kinacc. — M.: Bearana—I'pad, 2018.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

. http://school-collection.edu.ru/

http://him.1september.ru/

1
2
3. http://pedsovet.org/

4. http://www.uroki.net/ - UROKI.NET.
5. http://festival.1september.ru/subjects/4/
6

7

8

9

http://som.fsio.ru/subject.asp?id=10000755 - CeTeBO€ 00BEAUHEHNE METOAUCTOB
. http://schools.perm.ru/

. http://www.alhimik.ru/
. http://www.chemistry.narod.ru/

10. http://hemi.wallst.ru/
11. http://www.college.ru/chemistry/

12. http://www.chemistry.ssu.samara.ru/

13. http://www.informika.ru/text/database/chemy/Rus/chemy.html
14. http://www.edu.yar.ru/russian/cources/chem/

15. http://rostest.runnet.ru/cgi-bin/topic.cgi?topic=Chemistry
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