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IHOACHUTEJIBHASA 3AIIMCKA

PabGouast mporpaMma 1o XHMHH OCHOBHOI'O OOIIEro 0Opa30BaHHUS COCTABJICHA Ha OCHOBE
TpeboBanuii k pe3yjabTaTaM OCBOEHHS OCHOBHOM 00pa30BaTEIbHON MPOrpaMMbl OCHOBHOTO
oOmiero oOpa3oBaHus, MPEACTABICHHBIX B (peepaabHOM TOCYAapCTBEHHOM 00pa30BaTeIbHOM
cTaHaapTe OCHOBHOTO obmero oopazoanus (I[Ipukaz MunucrepcTBa mpocsenienusi Poccuiickoi
@eneparu Ne 568 ot 18.07.2022 “O BHeceHMM M3MEHEHUH B (elepanbHbIi ToCyapCTBEHHBIN
oOpa3oBaTeNbHBI CTaHAAPT OCHOBHOTO oOmiero oOpa3oBaHus),  (enepanbHOl paboueit
nporpamMmMsl yaebHoro npeamera «Xumus», OOII OOO u yuyebnoro miana 'bOY rumuasuu r.
ChI3paHy, aTakKe€ Ha OCHOBE XapaKTEpUCTUKHU IUIAHUPYEMBIX pe3yJIbTaTOB JIYXOBHO-
HPAaBCTBEHHOI'O PpAa3BUTHs, BOCIUTAaHHUS U COLMAIM3ALUKN OOYYaIOUIMXCs, MPEICTaBICHHBIX
B paOoueit nporpamme Bocniutanusi ' bOY rumuazuu r. CoizpaHu.

[IporpaMma 1Mo XMMHU Ha ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHHWs, COCTaBJICHHAs Ha
OCHOBE TpeOOBaHUMN K pe3yjibTaTaM OCBOEHHUS OCHOBHasi o0Opa3oBareibHas IPOrpaMma
OCHOBHOTO o00mero o6paszoBanusi, npeacraBieHHas B PI'OC OOO, a Takke Ha OCHOBE
¢benepanbHON pabouell mporpaMmbl BOCIUTAHUS M C yU4ETOM KOHIIETLUU MPENoJaBaHusl Kypca
npenMeTa « XUMHUs» B 00pa3oBaTeIbHBIX opranusanusax Poccuiickoit @enepamnuu.

OBIIASA XAPAKTEPUCTUKA ITPEJIMETA «XUMUS»

[Tporpamma 1o XMMUU JaeT MPEJICTaBICHUE O MPeIMETax, OOyl CTpAaTeruo 00yUYeHus,
BOCIMTAHUA U pa3BUTHUA OOY4YaIOIIMXCS B paMKax ydeOHOro mpeaMeTa, YyCTaHaBIMBAET
o0s3aTeNIbHOE NPEAMETHOE CoJiepkKaHue, obecredrnBaeT oOeclieueHue €ero Mo KiaccaM |
CTPYKTYpUPOBAHHUE IO pa3jielaM U TeMaM MPOrpaMM MO0 XUMHH, OIPEENIIeT KOJTUYECTBEHHBIE U
KauEeCTBEHHBIE XapaKTEPUCTUKU COAEPKAHMS, PEKOMEHAYEMYIO I10CIIEJ0BATEIbHOCTD U3yUEHUS.
XUMHSI C YUYETOM MEXKIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBsI3€H, JIOTHMKa Y4eOHOro mpolecca,
BO3PACTHBIX KaTEropuil 0Oy4aroLIUXCsl, ONPEEAIOT BO3MOXKHOCTH MpeaAMeTa sl peanu3aluu
TpeOoOBaHUSI K pe3yJibTaTaM OCBOCHMS OCHOBHOM 00pa3oBaTeNbHO IpOrpaMMbl Ha YPOBHE
6a3oBoro ooOumiero obpa3oBaHus, a TaKXKe TpeOOBaHMA K pe3yiapTaraM OOy4YeHHMsS XUMHMU Ha
YpOBHE IieJiell U3y4yeHHs MpeAMETa U OCHOBHBIX BHUJOB y4eOHOro Ipolecca -I03HaBaTEIbHON
JesTeIbHOCTH 00YYaroIIerocs o OCBOCHUIO y4eOHOT0 COJlepyKaHMS.

3HaHME CIy)KuTened Mupa s (OPMHUPOBAHUS MHUPOBO33PEHHUSI OO0YYaroIIerocs, €ro
IIPEJCTaBICHUA O MaTEpUAJIbHOM €IMHCTBE MHpa, OCHOBHAs POJIb KOTOPOIO 3aKJIIOYAECTCS B
(OpMUPOBAHUN XUMHH MPEACTABICHUI O B3aUMOIIPEBPALLEHUSAX SHEPTUU U O 3€MHBIX TejaX B
IpUPOJIE, O MyTAX PELICHHs, CBA3aHHBIX C MpoOIeMaMH Pa3BUTHUS YeJIOBEYECTBA —BOW MPUPO/IBI,
SHEPreTUYECKOl, MaTepHalbHOM U OCHOBHOM 0€3011aCHOCTH, POOJIEMBI 31paBOOXPaHEHUSI.

HEJIX U3YYEHUSA NPEIMETA «XUMUSA»

N3ydenune xumuu:

o0ecriedeHrne YCIOBUH Ui CaMOpa3sBUTUA M KyJbTypbl JIMYHOCTH, €€ oOmed u
(GyHKIIMOHAIBHOTO (hOPMHUPOBAHUS TPAMOTHOCTH;

BHOCHUT BKJIaJl B HABBIKM MBIIIJICHUS U TBOPUYECKHE CIIOCOOHOCTH O0YYarOIIUXCsl, HABBIKU
X CaMOCTOSITENIbHOM y4eOHOW JeATeIbHOCTH, SKCIEPUMEHTAJIbHBIX U HCCIEA0BATEIbCKUX
yMEHUH, He0OXOAUMBIX KaK B IIOBCEJHEBHON KHU3HU, TaK U B IPOPECCUOHATBHOMN 1€ TETbHOCTH;

3HAKOMCTBO €O crienu(pUKON HayYHOTO MBIIIJICHHS, 3aKJIabIBAIOIEE OCHOBBI 1I€IOCTHOTO
B3[JISJa HA €IMHCTBO IPUPOJABI M  YEJIOBEKAa, SBISIETCS  OTBETCTBEHHBIM  JTallOM
B Pa3BUTUM €CTECTBEHHO-HAY4YHOH IPaMOTHOCTH 00YYarOIIUXCS;

cojieiicTBue (hOPMHUPOBAHUIO IEHHOCTHOTO OTHOUICHHUSI K €CTECTBEHHO-HAYYHBIM 3HAHUSM,
K [IPUPOJIE, K YEJIOBEKY, BHOCUT CBOW BKJIaJ] B 3KOJIOTHYECKOE 00pa3oBaHHe 00yYaromInXcsl.



OTH HampaBieHUs] B OOY4YeHHMH XHMMHU MPUBOAAT K CHEHU(DUUIECKOMY COACPIKaHUIO
y4eOHOro mpeaMeTa, KOTOPbIM SBISETCS MEJarornyeckyd aJanTHPOBAaHHBIM OTPa’KEHUEM
HAIpPaBJICHUS HAYKH XUMHUH HA ONPEJEICHHOM 3Talle €€ pa3BUTHUS.

Kypc xumuu Ha ypoBHe 6a30Boro obiiero oOpa3oBaHHsi, OpUEHTUPOBAHHBIA HAa OCBOCHHE
00y4aromuMHCs, COOTBETCTBYET CHCTEME IE€PBOHAYAIBHBIX TMOHATUH XUMHMH, OCHOBaM
HEOPraHMYECKOM XMMHUHU U HEKOTOPHIM Ba)KHBIM MOHSATUSM OPraHUYECKON XUMUU.

CtpyKTypa cojepkaHHs MPOrpaMMbl MO XMMHUU CHOPMHPOBAHA HA OCHOBE CHCTEMHOI'O
noctyna kK ee usydeHuto. ConeprkaHue COCTOUT M3 CUCTEM IMOHSITHH XUMUYECKHX JJIEMEHTOB U
CHCTEM BEIIECTB, a TakKXe IOHATUH XUMHUYECKoro pexuma. ObecreunBaTh 3TH CHUCTEMbI
CTPYKTYpHO OPTraHM30BAaHHOM J€ATENbHOCTHIO IO MNPUHIUIY IOCIEI0BATEIbHOTO Pa3BUTHS
3HAaHUI Ha OCHOBE MPEACTABIECHHBIX Ha PA3HBIX YPOBHAX TEOPETUYECKUX OCHOB:

— ATOMHO-MOJIEKYJIIPHOT'O YU€HHS KaK OCHOBBI BCEIO €CTECTBO3HAHUS;

— Ilepnonnueckoro 3akona [I. 1. MenneneeBa kak OCHOBHBIE 3aKOHBI XUMUH;

— YYeHHMsI O CTPOCHMH aTOMa U MEAMIIMHCKOMN CBSI3H;

— IlpencraBnenuii 06 EKTPOIUTHUECKON TUCCOIMALIMH BEIIECTB B PACTBOpAX.

TeopeTnueckue 3HaHHS, OCHOBAaHHbIE HAa SMIIMPUUYECKU IOJYUYEHHBIX M OCMBICIEHHBIX
(akTax, pa3BUBAIOTCS MOCIEIOBATEIBHO OT OJJHOTO YPOBHA K Ipoleaype, GyHKIHOHUPOBAaHUE
GbyHKIUI 0OBSICHEHUS U MPOTHO3UPOBAHUS CBOMCTB, CBOMCTB M BO3MOXHOCTEH MPAKTUYECKOTO
IIPUMEHEHNUS U TIOJIYUYEHUS U3y4aeMbIX BEIIECTB.

OcBoeHME MpOrpaMM IO XUMHHU CIIOCOOCTBYET (DOPMHUPOBAHUIO NPEACTABICHUNH O
¢u3nueckux pe3ynpTaTax HAay4YHBIX KapTUH MHpa B JIOTHUKE €€ CHCTEMHOH NpUPObI,
LIEHHOCTHOTO OTHOILIEHUSI K HAYYHOMY 3HAHUIO U METOJ/laM MO3HaHUs B Hayke. M3yueHune XxumMuun
IIPOUCXOAUT C NPHUBICYEHMEM 3HAHUM W3 paHee U3YYEHHBIX HAYYHBIX IPEIMETOB:
«Oxpyxarommii Mup», «bruomnorus. 5—7 kimaccb» U «Pu3MKa. 7 KI1acc».

[Tpy m3yyeHUH XUMHM IMPOUCXOJAT 3HAHMA OCHOB MEIMIMHCKONM HayKdW Kak o0jacTu
COBPEMEHHOT'0 €CTECTBO3HAHMS, MPAKTHUECKON [eATEIbHOCTH YelOBeKa W Kak OJHOM u3
COCTaBJISIOUIMX MUPOBOM KyJbTypbl. OCHOBHAs 3aJaua MpPEeAMETa COCTOUT B IOCIIE0BATEIbHON
cucreMe (yHIaMEHTAIbHBIX 3HAaHUW — (QYHIAMEHTAJbHBIX (aKTOB, OOBSCHEHUI, TEOpUU U
TEOPHH, JOCTYIHBIX 0000IIEHNIT MUPOBO33PEHUECKOT0 XapaKTepa, I3bIKOBOM HAayKH, B OOIIEHUU
C TPaIUIMOHHBIMM METOJAaMH TMO3HAHHWS MpPU H3YyYEHUH BEUIECTB U (PyHAAMEHTaIbHOIO
NPUHININA, B Pa3BUTUM U PAa3BUTUHU TO3HABATENbHBIX YMEHMHA WM UX MPUMEHEHHSA. B yueOHO-
MO3HABATENIbHON M yueOHO-HMCCIe0BaTEIbCKON 1eATEIbHOCTH, OCBOSHUH MpaBuil 06€3011acHOrO
oOpalleHus C BEIIECTBAMU B MIOBCEIHEBHON KHU3HH.

[Ipy m3ydyeHHH XMMHUH Ha ypOBHE OCHOBHOIO 00IIero oOpa3oBaHHs Ba)KHOE 3HAaUYCHHE
nproOpenu Takue Ie, Kak:

—TpeOyeT HWHTEIJIEKTYyaJlbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K camMo00pa3oBaHMUIO,
COTPY/JHUYECTBY, CAMOCTOSITEIbHOMY MPHUHATHIO pEIIEeHUH, CHOCOOHON aJanTHpOBaThCs K
OBICTPO MEHSIIOIIMMCS YCIOBUSAM KHU3HU;

—Ka4yecTBO  OOy4yeHHMs Ha  CHUCTeMaTHdeckoe mpuoOiieHne  oOydarommxcs K
CaMOCTOSITEILHOM TIO3HABATENbHOM JESITEIbHOCTH, CTaHAAPTHBIM METOAMKAM [O3HaHMUS,
(OpMHPOBAHUIO HANPaBIEHHONW MOTHBAIIMU U PA3BUTHIO CIIOCOOHOCTEN K XUMUH;

—obecrieyeHre  yCJIOBUM, BKIIOUeHHE oOOydeHHUss B  00ydyeHHe pa3HOOOpa3HOU
JeSTeNbHOCTH, MO3HAHUS M CaMOIO3HAHMS, KIIIOYEBBIE HABBIKM (KJIIOUEBBIX KOMIIETEHIIMN),
oO011eyeIoBeYecKoe 3HaueHUe JJIsl Pa3InYHbIX BUIOB JAESITEIbHOCTH;

—OJIIEP’KUBAET OO0IIYI0 (PYHKIIMOHAIBHYIO M €CTECTBEHHO-HAYYHYIO IPaMOTHOCTh, B TOM
quclie YMEHUH OOBSCHATh U aHAIM3UPOBATh MPOOJIEMBI OKPY’KaIOIIEro MUPA, UCIIOJIb3Ys 3HAHUS
U ONBIT, MOJYYEHHbIE NPU HM3YYCHUU XUMHUH, NPUMEHATh MX MpU oOecrneueHuH MpodieM B
ITOBCETHEBHOM KU3HU U TPYJIOBOH JESITEIBHOCTH;

—OTHOIIEHWE K Yy4YalluMCsl TyMaHHCTUYECKHUX OTHOILIEHWH, NOHMMAaHHWE LIEHHOCTEH,
HAy4YHBIX 3HaHUHN JUId pa3pabOTKU SKOJIOTMYECKUX MPUHLMIIOB MOBEIEHUS B OBITY U TPYAOBOI
JESTEIHOCTU B LIEJSIX COXPAHEHNUS UX 310POBbsI U OKPY KArOIIEH IPUPOIHOM Cpeabl;



— pa3BUTHE MOTHUBAlMM K OOYyYEHHUIO, CHOCOOHOCTEHl K  CaMOKOHTPOJIIO |
CaMOBOCITUTAaHMIO HAa OCHOBE (HOPMUPOBAHMS OOIEUETIOBEUECKUX IIEHHOCTEH, MOATOTOBKU K
OCO3HAaHHOMY BBIOOPY HPOQHIIS U HAPABICHHOCTHU JaJbHEUIIEr0 00yUeHHUS.

MECTO YYEBHOI'O IIPEJJMETA «XUMMU5» B YHEBHOM IIJIAHE

OO01ree KOMMYECTBO YacOB, OTBEACHHOE IS M3YYCHHS XMMHUU HAa ypOBHE HAYaJILHOTO
obmero oOpa3oBanus, coctaBiser 136 gacoB: B 8 kimacce — 68 "acoB (2 yaca B Henenio), B 9
KJ1acce — 68 yacoB (2 Jaca B HEJICHIO).

COJAEP)KAHUE YYEBHOI'O IIPEJIMETA «XUMMUS»
8 KVIACC

Pazoen 1. Ilepsonauanvuvie xumuueckue nOHAMUS

[Ipenmer xumuu. Posib XuMuUM B KWU3HM 4YeJlOBEKa. XMMHUS B CHCTEME Hayk. Tena u
BeniecTBa. OU3NUYECKUE CBOMCTBA BEIIECTB. ATPEraTHOE COCTOsIHME BelecTB. [Ipemioxkenune o
METOJIaX MMO3HAHUS B XUMHU. YHCThIE BemecTBa u cMecu. CriocoObl pa3ieNieHus] CMECEeH.

ATOMBI U MOJIEKYJIbl. XUMHUYECKHe 3neMeHTbl. CUMBOJIBI AJIEMEHTapHBIX
aneMeHTOB. [IpocThie U coKHbBIE BeIECTBA. ATOMHO-MOJIEKYJISIPHOE YUCHHE.

Xumuueckas — (¢opmyna. BanmeHTHOCTP  aTOMOB ~ XHMHMYECKHX  DJIEMEHTOB. 3aKOH
MOCTOSIHCTBA cOocTaBa BellecTB. OTHOCUTENbHAsA aTOMHast Macca. OTHOCUTENIbHASI MOJIEKYJISIpHAst
Macca. MaccoBasi 10J11 XUMHUECKOT'0 JIEMEHTa B COSMHEHUSX.

KonnuectBo BemectBa. Moib. MonssipHass Mmacca. B3auMocBsI3p  KOJIMUYECTBA, MacChl U
quciia CTPYKTYPHBIX BemiecTB. Pacu€rel o hopmynaM pe3ybTaToB pe3ysibTaToB.

du3znueckre M MEXaHWYECKUE SIBJICHUA. XMMHUYECKas peakuus U €€ NpHU3HAKU. 3aKOH
COXpaHEHHsT MacC BellecTB. XUMHYECKUe ypaBHeHus. Kinaccuukamuss H>KOHOMUYECKOTO
BO3JICHCTBUS (COCMHEHUS, PAa3lIOKEHUs, 3aMEHBI, 0OMEHa).

Xumuueckuii yIkcnepumenm:

3HAKOMCTBO C XUMHYECKOW MOCYJIO, TpaAUIIMOHHBIE pa0OThl B T1a0OPATOPUU M TPUEMBI
oOparmieHusi ¢ JIabopaTOpHBIM 00OPYIOBAaHMEM, W3yUE€HHWE W OMHCaHHE (U3MUYECKHX CBOWCTB
00pa3I0B HEOPraHMYECKHUX BEIIECTB, HAOMIO/EHUE 3a (PU3NISCKUMH BEIIeCTBaMU (TUIABICHHE
BOCKa, TasHHUE JbJa, PACTUPAHHE caxapa B CTyIKe, KWIMEHUE M KOHJEHCAlUs BOJbI) U
XUMUYECKMMU  BelllecTBaMu  (TOpeHHe  CBEYM, [POKAJMBAaHWE MEIHOM  IPOBOJIOKH,
B3aMMOJICICTBHE MeJla C KHCJIOTOM) HaOJIoJeHne, HaOII0JeHHEe M OINHMCAHWE IPU3HAKOB
IIPOTEKaHUs BO3ACHCTBUS (pa3sioKEHHUE caxapa, B3aUMOJECICTBUE CEPHON KUCIIOTHI C XJIOPHIOM
Oapus, paznoxenue ruapokcuna menu (II) mpum HarpeBaHwm, B3aMMOJICHCTBHE jKele3a C
pactBopom TBepaoi wmemu (I1)), cmoco0® wu3ydeHHs pas3ieneHusl CMeceil: ¢ MarHUTOM,
¢bunbTpOBaHUEM, BbIIAPUBAHHUEM, IUCTWUIALMEH, Xpomarorpadued, NpoBEICHHEM OYHCTKH
MOBAapEHHOW CONM, HAONIOJCHHEM U ONHCAHWEeM pEe3yJbTaTOB MPOBEICHHS  OIBITA,
WUTIOCTPUPYIOIIETO 3aKOH COXPAaHEHHs Macc, CO3/1aHUs MOJIeTIei MOJIeKYJ (IIapOCTePKHEBBIX).

Baskueiilue npeacTaBUTe M HEOPraHUYECKHUX BellecTB

Bo3nyx — cmecsr raza. CoctaB Bo3ayxa. Kucimopom — 3JeMEHT HW OpOCTOE
BelecTBo. HaxoxkmeHue kucinopoaa B mpupoe, pusndeckne u XUMHYECKUE CBONCTBA (peaKIuu
ropenust). Oxkcupsl. [Ipumenenue kucnopoga. CrocoObl Moy4eHUs KUCIOpoJa B JabopaTopusx
1 Ha mpowm3BojacTBe. KpyroBopor kucimopona B mpupoje. O30H — autoTporHass MOAH(HUKAIS
KHCIIOpO/Ia.

TermoBoit 3PpPeKT XUMHUYECKOTO COCTOSHHS, TEPMOXUMHUYECKHE YpaBHEHHS, JK30- H
SHAOTEPMUYECKUE COCTOSTHUS. TOIUNIMBO: yroib M MeTaH. 3arpsi3HEHHE BO3/AyXa, CTENeHb
NapHUKOBOTO 3 deKTa, pa3pylieHne 030HOBOTO CIIOS.



Bogopon — sneMeHT M mpoctoe BemiecTBO. HaxoxkaeHue B mpupoae, (HU3HUECKUX H
XUMHUYECKUX CBOMCTBAX, MPUMEHEHHH, CTIOC00ax morydeHusi. KucioTe! u comm.

MossipHblii 00beM raza. PacuéTsl M0 XMMUYECKUM YpaBHEHUSIM.

®usnueckne cBoWcTBa BOAbL. Boma kak pactBopurens. PactBopel. Hacelmennsie nu
HEHACBILICHHBbIE PpAacTBOPBL. PacTBOpMMOCTH BewiecTB B BoJe. MaccoBass 10l BEIIECTBA B
pacTBope. XuMHYeCcKue CBOMCTBa BOAbl. OCcHOBaHUA. POk pacTBOPOB B NMPHUPOJE W B KU3HH
yenoBeka. KpyroBopor Bojabl B Mpupoje. 3arpsi3HEHHE OKpy»Karomieil cpeasl Boa. OxpaHa U
OYKCTKA BOJIBI.

Knaccudukanuss Heopranudecknx coeauHeHuid. Okcuasl. Kinaccudukaius OKCHIOB:
oJieoOpasyromire (OCHOBHBIE, KUCIOTHEIE, aMmbOTepHbIE) U Hecoleobpasyromue. Homenknatypa
okcu1oB. du3nueckue U XUMHYECKHE CBOMCTBA OKCUIO0B. [lomydueHue okcuioB.

OcnoBanus. Kimaccudukarmst OCHOBAHUI: IEI0YH Hu HepenaeMblie
ocHoBaHus. HomeHknatypa ocHoBaHUM. OCHOBaHbI buznyeckue u XUMUYECKUE
cBoiicTBa. [lonydyenne ocHOBaHMIA.

Kucnotel. Knaccudukanus kucnor. Homenknarypa kuciaor. @u3ndeckne U XUMUYECKUE
cBoricTBa KucnoT. P akruBHocT MetaiuioB H. H. bekerosa. Ilosyuenne KuciaoTsl.

Conu. Homenknarypa coneil. dusndeckue u Xumuueckue cBoiictBa coud. [lomyueHue
COJIEH.

I'enernueckas cBs3b MEXKy KIIAaCCAMU HEOPTAHUYECKUX COCTUHEHUMU.

Xumuueckuii IKcnepumenm :

KaueCTBEHHOE ONpECIICHUe COJACpKaHUS KHUCIOpOoAa B BO3AyXe, MOIydeHue, cOop,
pacrno3HaBaHMEe M HM3y4Y€HHE CBOMCTB KHUCIOpOJa, HAONIOJCHHE B3aUMOJICHCTBHUS BEILIECTB C
KHCIIOPOJIOM U YCIIOBHI BO3HUKHOBEHHS W TOBBILIICHHS TOpPEeHUS (M0Kapa), O3HAKOMIICHHE C
BBIOOpKAMH OKCHJIOB W OIHMCAHHWE UX CBOMCTB, MOJy4YeHHE, COOp, pacro3HaBaHWE U W3YUCHUE
CBOMCTB OKCHAOB (TOpeHue), B3aummojeiicTBus BemukoOpuranuu ¢ okxcuaom wmeau (1)
(BO3MOKHO HMCTIOJIb30BAaHUE BHJICOMATEPHAIOB), HAOIIOIeHHE 00pa3lloB BEIICCTB, BXOJSIINX B
coctaB 1 MoOab, HCCIEAOBaHUE PACTBOPEHMS BEIIECTB C pa3IMYHON PacTBOPUMOCTHIO,
MPUTOTOBJIEHUE PACTBOPOB C OMNPEACIICHHON TeMIIepaTypoil M0Jed pacTBOPEHHUs BEIIECTBA,
B3aUMOJICMCTBUE BOJABI C MeETaUlaMH (HAaTpueM U KajblueM) (BO3MOXKHO HCIOJIb30BaHUE
BHUJICOMATEPHAJIOB), HCCIe0BaHUE O0pa3l0B HEOPraHWYECKUX BEIIECTB pa3INyYHbIE KJIacchl,
HaOII0/IEHUE 32 U3MEHEHHEM OKPAaCKH WHAMKATOPOB B PAaCTBOpaX KUCIOT U ILIEIOYEH, U3yUCHHE
B3auMoecTBusl okcuma meau (I1) ¢ pacTBopoM cepHOUM KHUCIOTHI, KHCJIOT C METaJlJlaMH,
ObICTpast HeHTpaIu3aIus, MoJyYeHHe HEPACTBOPUMBIX OCHOBAHHH, BRITECHEHHE OJTHOTO MeTallia
JPYTUM M3 pacTBOpa TBEPIAOTO BEIIECTBA, PEIICHHE HKCIEPUMEHTAIBHBIX 3a7a4 IO TEME «
Baxxneiiive kiaccbl HEOPraHUYECKUX COCTUHEHUID.

Ilepuoguyecknit  3akoH u  llepuogmyeckass  cucreMa 1O  3JIEMEHTaM
. U. MenpaeneeBa. Ctpoenue aToOMOB. XMMHUYeCKast cBs3b. OKNCIANTENbHO-
BOCCTAHOBHMTEJIbHbIE COCTOSIHUS

[IepBpie Mephl 110 OpraHU3alMy MUIIEBBIX AJIEMEHTOB. [Ipeoxkenue o rpynmne cXoaHbIX
9JeMEeHTOB  (IIEJIOYHbIE ¥ IEJTOYHO3EMENbHBIE  METa/Ulbl, TaJOTeHbl,  HHEPTHHIC
ras3pl). JJIEMEHTHI, CoJiepKale aM(pOTEePHBIE OKCHUJIBI U THIPOKCHIBI.

[Tepuoanueckuit 3akoH. [leprnonnueckas cucTeMa YIIPABJICHUS 3JIEMEHTaMU
. U. MenneneeBa. Kopotkonepuoanast u nnuHHOonepuoanas Gopmel [lepuoandeckoii cucTeMbl
OocHOBHbIX 3neMeHTOB  [[. . MenneneeBa. llepnoael  n  rpynnsl. PU3MUEeCKUi  CMBICIT
MOCJIEA0BATEIBHOIO HOMEPA, HOMEPOB NIEPUOAO0B U TPYIIIIBI AJIEMEHTOB.

Crpoenne aromoB. CoctaB  aTomMHbIX  sijep. M3otomnbl. DnekTpoHsl. CTPOUTENIBCTBO
ANIEKTPOHHOTO 00o0yiouka aTtoMoB TepBbix 20 »siementoB [lepuoamueckoit  cuUCTEMBbI
. 1. MenneneeBa. XapakTepuUCTUKa XUMHUYECKOTO d3JIEMEHTa [0 €ro IMOJOXKEHUI0 B
nepuoanyeckon cucreme J1. 1. Menneneesa.

3aKOHOMEPHOCTH U3MEHEHHUS PaJuyca aTOMOB 3JIEMEHTAPHBIX 3JIEMEHTOB, METAJUIMUYECKUX
Y HEMETAJUIMYECKUX CBOMCTB IO TPyIIaM U MEPUOJIaM.



3HaueHHE MEePUOJUYECKOr0 3aKOHAa U MEPHOJUYECKON CHCTEMbI SIBIISIOTCS 3JE€MEHTaMU
pa3BuTHs Hayku U nipakTuku. [{. 1. MeHneneeB — y4€HbIN U Tpak 1aHUH.

Xumunueckas cBs3b. KoBaneHnTHas (momnsipHas 51 HEMoJIsIpHast)
CBSI3b. DNEKTPOOTPHUIIATEILHOCTh XUMHUYECKHUX AJIEMEHTOB. IOHHAsI CBA3b.
Crenenb okucieHusi. OKUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC cocrosiHus. [Tponeccer

OKMCJICHHS U BOCCTaHOBJICHUA. OKHMCIUTEIN U BOCCTAHOBUTEIIH.

Xumuueckuii Ixcnepumenm :

M3ydeHrue oOpaslloB BEIIECTB METANIOB W HEMETAJIOB, B3aUMOJCHCTBHUE THIAPOKCHIA
LIMHKa C pacTBOpaMu KHUCIOT M IIEJO4Yed, MPOBEACHHUE OIBbITOB, WUTIOCTPUPYIOIIUX
BO3HHKHOBEHHE OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX SBJICHUH (TOPEHUE, PEKHUM Pa3IOKCHHUS,
COCMHEHUS ).

Meostcnpeomemnuwie ceasu

Peanuzanus MexXnpeaMEeTHBIX CBSI3€M MPU M3YYEHUU XUMHUHU B 8 KJIacce OCYLIECTBIISETCS
MOCPEJICTBOM  HWCIIOJIb30BAaHUS KAaK €CTECTBEHHO-HAYYHBIX TIOHSATHH, TaK © TIOHSATHH,
SIBJISIFOLIUXCSI CACTEMHBIMM JIJ151 JIETKUX BEIIECTB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmme ecTeCTBEHHO-HAyUYHbIC TOHSATHUS: HaydHble (DAKThI, TUIIOTE3a, TEOPHS, 3aKOH,
aHaIu3, CHHTE3, KIaccuguKaus, MEPUOIUYHOCT, HaOJII0ICHHE, SKCIEPUMEHT,
MOJICIUPOBAHNE, U3MEPEHNE, MOJICIIb, SIBJICHNUE.

®dusuka: Marepusi, aToM, O3JIEKTPOH, MPOTOH, HEUTPOH, HOH, HYKJIWA, H3O0TOIIbI,
PaINOaKTUBHOCTh, MOJIEKYJIA, CPEIHUMA 3apsijl, BEIIECTBO, TE€IO, 00BEM, arperaTHoe COCTOSHUE
BEIIECTBA, ra3, GU3NYecKas BeJIMUMHA, BEIMYNHA H3MEPEHHUs, KOCMOC, TUTaHeTa, 3BE3/1b1, ComHIe

buonorus: porocunres, npixanue, ouochepa.
['eorpadus: armocdepa, ruapocdepa, moyie3HbIe HCKOTAEMbIE, TOPHBIC TIOPO/IbI, TIOJIC3HBIS
HCKOTIaeMble, TOTUTMBO, BOJHBIE PECYPCHI.

9 KJIACC

BeumecTBo M XMMHYeCKasi peakuus

Ilepuonnueckuit 3aKkoH. llepuoauyeckas cucrema YIIPABJICHUS JJIEMEHTaMU
. U. MenneneeBa. CTpoeHne aTOMOB. 3aKOHOMEPHOCTb B CBOMCTBE DPACKPBITHSI 3JIEMEHTOB
IIEPBBIX TPEX EPUOIOB, KaJKs, IIPEBPALLECHUN U UX COCIUHEHUN B COOTBETCTBUHU C IOJI0KEHUEM
21eMeHTOB B lleproanyeckoi cucteme U NOCTPOEHUHU UX ATOMOB.

Crpoenue BemiecTB: BHJbl XUMHUYECKHX CBsA3€H. THUIIBI KPUCTAINIMYECKUX PELIETOK,
XapaKTEPHU3YIOLIUE CBOMCTBA BEIIECTB 110 TUILY KPUCTANIMYECKON PEMIETKU U BULY XUMUYECKON
CBA3U.

Knaccudukanus m HOMEHKIATypa HEOPTraHMYECKHUX BEIIECTB. XMMHUYECKHUE CBOWMCTBA
BEILECTB, OTHOCAIIUXCS K pa3IMYHBIM KJIacCaM HEOPraHWYECKUX COCIUHEHUM, T'€HEeTHYeCcKas
CBA3b HEOPraHUYECKUX BELIECTB.

Knaccugukanus Bo3aeiicTBUS BCIEACTBUE PAa3IMYHBIX NPUYMH (11O IPUYHMHE U COCTaBY,
BO3HUKAIOIIEMY B SIBJICHHUSX, MO TeEIUIOBOMY 3((eKTy, MO0 NPUYMHE CTENEHH OKHUCIICHUS
XMUMUYECKHUX 3JIEMEHTOB, MO OOpPAaTUMOCTH, IO IOCIEN0BATEIbHOMY KaTaln3aTopy). JK30- U
SHIOTEPMUYECKHUE COCTOSIHUS, TEPMOXUMUYECKHAE YPABHEHUS.

[Ipeiockenne o pexume HSKOHOMUYECKOro pexuma. [lonatue o0 oOpaTuMbIX H
HeoOpaTUMbIX MHMIIEBbIX peakuusx. [IpeanokeHne o0 TOMOTE€HHBIX U T[eTepOreHHBIX
peakuusx. [Ipemioxenue o karamuse. I[Ipemnoxkenue o XuMHU4YeCKOM paBHOBecHH. DaKTOpHI,
BIISIOIINME HA CKOPOCTh IKOHOMHYECKOTO COCTOSIHUS M IOJI0KEHUE XUMUYECKOTO PAaBHOBECHS.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE COCTOSIHUS, JJIEKTPOHHBINA OanaHC, OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIC cocrosiHus. CocTaBiieHue METOJAMYECKUX OKHCJIUTEIIBHO-
BOCCTAHOBUTEJIHBIX METOJIOB C UCIIOJIb30BaHUEM MeTo/la OaslaHca OanaHca.



Teopust 3JIEKTPOIUTUUECKON AMCCOLUALMM. DJIEKTPOJIUTHI U HEIEKTPOJIUTHI. KaTHoHBI,
aHMOHBI. MeXaHU3M JTUCCOLMAIMU BEIECTB C PA3IMYHBIMU XUMHUYECKUMU CBs3siMU. CTeneHb
mucconranyy. CUIbHbIE U ClIa0bIe 3JEKTPOIIHUTHI.

Peakuun wuoHHOro oOMeHa. YCIIOBUS TMPOTEKAaHHWS MOHHOIO OOMEHa, TOJIHbIE W
COKpalI€HHbIE MOHHBbIE ypaBHEHHsA. CBOWCTBA KUCJIOT, OCHOBAaHUM M COJIEH B CYHIECTBYIOLIUX
ANIEKTPOJIMTUYECKUX Auccoruanusx. KauectBeHHble cocTosiHMsT Ha HOHBL. [Ipeanoxkenue o
TUJIPOJIN3E COJIU.

Xumuueckuii Ikcnepumenm :

oOclieIoBaHNE C MOJCISAMH KPUCTAJUIMYECKUX PEIIETOK HEOPraHWYeCKHX BEIIECTB -
METAJJIOB M HeMeTalyioB (rpagura M anmasza), CIOXKHBIX BEUIECTB (XJIOpHIa HaTpus),
UCCJIEIOBAaHUE 3aBUCUMOCTH CKOPOCTH XHUMHUYECKOIO pEXHMa OT BO3JACHCTBHS PA3IUYHBIX
(bakToOpoB, UCCIEOBAHUE JIEKTPOIIPOBOAHOCTH PACTBOPOB BEIIECTB, MPOLIECCOB AUCCOLUAINH
KHCJIOT, IIEJI0Ue U CoJIel (BO3MOXHO UCIIOJIB30BaHUE BUEO MAaTEPHaIbl), IPOBEACHUE ONBITOB,
WUTIOCTPUPYIOIIMX MPU3HAKU NMPOTEKaHUs HOHHOTO oOMeHa (00pa3oBaHUE OCAJKH, BbIIEICHHE
raza, oOpa3oBaHME BOJbI), ONBITHl, WUIIOCTPUPYIOUIHME IPHU3HAKH  OKUCIUTEIHHO-
BOCCTAHOBHUTEJIBHBIX MPOLECCOB (TOopeHue, PexxuM pas3nokeHus, COeIUHEHUs), paclio3HaBaHHUe
HEOPraHMYECKUX BEIIECTB C IOMOINBIO KAaueCTBEHHBIX 3apsiioB Ha MOHBI, pELIEHHUE
AKCIIEPUMEHTAIbHBIX 3a/1a4.

HemeTtauibl  MX cOeJUHEHHS

OO0mme XapakTepUCTUKHU TrajioreHoB. OCOOEHHOCTH COXpaHEHUsI aTOMOB, XapaKTepHBIE
crerieH  okucieHus. CTpoeHne W (u3Myeckre  CBOMCTBA  NHPOCTBIX  BEHIECTB  —
rajoreHoB. XMMMYECKHE CBOMCTBA MO TUINY XJopa (B3auMOJEWCTBHE C MeTallaMu,
HeMeTallaMH,  Ienoyamu). XsopBoaopoa. ConsiHast ~ KUCIIOTa,  XMMHUYECKHE  CBOMCTBA,
MOJIy4yeHue,  INpuMeHeHue. JleiictBue  xjgopa M XJIOPOBOJAOpOAA  HAa  OPraHHU3M
yesoBeKa. BaxxHelne XIopuasl ¥ UX HaX0KJIEHUE B IPUPOJE.

Obmas xapakrtepuctuka sj1eMeHTOB VI A-rpymmbl. OCOOEHHOCTH COXpaHEHHs aTOMOB,
XapakTepHble CTeNeHH OKucieHus. CTpoeHne M (U3NUECKUEe CBOWCTBA MPOCTBHIX BEILECTB —
KHCJIOPOJT U CEphl. AJUIOTPONHbIE MOAU(GUKALNU KUCIOPOJa M Cepbl. XUMUYECKHE CBOMCTBA
cepsl. CepoBoJIopo, CTpoeHHe, (U3UUECKUE U XUMHYeckHe CBoHCTBa. OKCHIBI  Cepbl
MPEJICTaBISIIOT co00M KHCIOTHBIE OKcuabl. CepHas KHCIOTa, (U3MUECKHEe M XUMUYECKHE
cBoiicTBa (00IIMe MpeACTaBUTENN Kiacca KHCIOT U 0COOble CBOWCTBA). XUMHUUECKUE SIBJICHUS,
BKJIIOUEHUE B OCHOBY IPOMBINUIEHHOTO MOJIY4YeHHs] CEepHOM KHCIOTHI. [IpuMenenue cepHoit
KuCIoThl. CoJM CepHOM KMCIIOTHI, paBHas peakius Ha cyinbdar-uoH. HaxoxneHnue cepbl U ux
COCIMHEHUI B IpHUpoe. XUMUYECKOE 3arpsA3HEHUE OKPYXKAIOLIEH Cpellbl COCAMHEHUSMHU CEpPbI
(KUCIIOTHBIE JOXKIH, 3aTPA3HEHHUE BO3/TyXa U BOJIOEMOB), KaK €ro IpeI0TBPaTUTh.

OO6mrast xapakTepucTHKa 35eMeHTOB V A-rpymmbl. OCOOCHHOCTH COXpaHEHHUsI aTOMOB,
XapaKkTepHble CTENEeHU OKHCICHUA. A30T paclpocTpaHsieTcs B Npupoae, (U3NYECKUMU U
XUMHUYECKUMHU cBoiicTBamu. KpyroBopor aszora B mnpupoje. AMMHaK, ero ¢Qusudeckue u
XMMUYECKHE CBOMCTBa, NoOJydeHHe U mnpuMmeHeHue. Coau aMMuaka, HX (U3NYECKUe U
XUMHUYECKHUE CBOICTBa, NpuMeHeHue. KauecTBeHHass peaklids Ha HOHbI aMMHaka. A30THas
KHCJIOTa, €€ MOoJlyuyeHHe, (U3UYecKue M XMMHUYECKHe CBoWcTBa (0OIIMe Kak MNpeiCcTaBUTENN
KJlacca KHUCJIOT M OTJIMYUTENbHbIE CBOWCTBA). Mcmonb3oBaHHe HUTPATOB W COJM amMMHakKa B
KayecTBE MHUHEpAIbHBIX  YJOOpeHUil. XMMHUECKOoe 3arpsa3HEHHE OKpY’KaloUled  Ccpejsl
COETMHEHMSIMH a30Ta (KUCIIOTHBIE JTOKIH, 3arpsA3HEeHHE BO3AyXa, OYBbl U BogoéMOB). docdop,
aJIoTponHble Moaudukauu Gocdopa, puzndeckue U xumMuyeckre cBoiicrsa. Oxcun pochopa
(V) u pochopnas kucnota, Gu3nIecKne 1 XUMAYECKUE CBOMCTBA, ToJydeHue. Vcmonp3oBanue
¢dochaToB B KauecTBE MUHEPAIBHBIX y100pEHUH.

Obmas xapakTtepuctuka s1eMeHTOB [V A-rpymnmbl. OCOOEHHOCTH COXpaHEHHs aTOMOB,
XapakTepHble CTENCHU OKHCICHUA. YTJepoJ, aJlIOTPONHbIE MOAU(DUKALIMK, PacIpOCTPAaHEHHE B
npupone, ¢GuU3NYECKWe U XHUMHUYecKue cBoicTBa. Ancopouus. KpyroBopoT BbINONHSAETCS B
npupoze. Okcuapl Xiopa, X (U3NYECKHe M XUMHUUYECKHE CBOWCTBA, JCHCTBUE HA IKUBBIC



OpPraHu3Mbl, MOJYYEHHE W TNPHUMEHEHHE. DKOJIOTHYeCKHe NpOOJIEMBl, CBS3aHHBIE C OKCHAOM
Bo3ayxa (IV), rumoresa riobaibHOTO MOTEIJIEHUS KJIMMaTa, MapHUKOBBIN 3¢ dekT. YronpHas
KACIOTa M €€ COJMM, HX (u3nyeckue U XMMHYECKHE CBOMCTBA, TMOJlyuYeHHE U
npuMeHeHue. KadecTBeHHas peakiusi Ha kapOoHAT-MOHBI. Vcnonbp3oBaHue kapOOHATOB B OBITY,
MEIULMHE, IPOMBIIUIEHHOCTH U CEIBCKOM XO3SICTBE.

[lepBoHayabHbIE MOHATUS 00 U3MEPSEMBIX BEIIECTBAX, KAK O COETUHEHHSIX OKPYXKaroIeH
cpeabl (MeTaH, 3TaH, STHIEH, alleTHJIEH, 3TaHOJ, IIMLEPUH, YKCycHas kuciota). [IpupoaHbie
UCTOYHUKHU YIJIEBOAOPOJOB (Yrojb, HPUPOJIHBIMN Ta3, HEPThb), MPOIYKThl HX INepepabOTKH
(OeH3uH), MX poiab B OBITY W MNPOMBIIUIEHHOCTH. [IpeniokeHne O J>KU3HEHHO Ba)KHBIX
BEIIECTBAaX: JXUpax, OelKax, yIrJieBoJax — M HUX pOJIM B JKU3HU delloBeka. MaTepuaibHOe
€IMHCTBO M HEOPraHMYECKHUE COCIUHEHUS.

Kpemuuii, ero  ¢usmueckme W  XMMHYECKHE  CBOWCTBA,  IMOJIydeHUE U
npuMeHenue. CoeJMHEeHUsT KpeMHUs B mpupoje. OOmme npenctaBieHuss 00 OKCHIE KPEeMHUS
(IV) wu  kpemaueBoil  kucimore. CUIMKATBl, WX  HCIOJb30BaHHE B  OBITY, B
MPOMBIIIJICHHOCTH. BakHele cTpouTeabHble MaTepHalibl: KepaMuKa, CTEKIIO, IIEeMEHT, OETOH,
xene300eToH. [Ipobnempl  0€30MacHOTO  MCMOIB30BaHUS  CTPOUTENBHBIX ~ MaTEepHalioB B
MIOBCEIHEBHOM JKHU3HH.

Xumuueckuii IKcnepumenm :

uCclieIoBaHHe OO0pa3lloB HEOPraHWYECKHUX BELIECTB, CBONCTB COJSHOM KHCIIOTHI,
MIPOBEJICHNE KAYECTBEHHBIX COEIMHEHUN Ha XJIOPHUI-MOHBI U HAONIOJCHHE TNPU3HAKOB UX
NPOTEKAHHUs, SKCIIEPUMEHTBI, OTPAXKEHUE (PU3NUECKUX M XUMHUYCCKUX CBOMCTB T'aJIOTE€HOB M MX
COEIUHEHHH (BO3MOXKHO HCIOJIb30BaHUE BHUAECOMATEpUaIOB), O3HAKOMIIEHHE C OO0pa3lamMu
XJIOPUIOB (TAJIOTEHHUIOB), O3HAKOMJICHHE ¢ 00pa3llaMu. Cepbl U UX COCIMHEHHUAMHU (BO3MOXKHO
WCIIOJI30BAaHNE BHUACOMATEpUAIOB), HAOMIOJEHHE 3a MpOoIlecCOM OOYIIIMBaHHUS caxapa TOJ
NEMCTBUEM KOHIICHTPUPOBAHHOM CEPHOM KHCIOTBHI, W3yYE€HUE DKCIUTyaTallHOHHBIX CBOMCTB
pa30aBIeHHON CEpHON KHCIIOThHI, MPOBEJACHHE KAYECTBEHHOTO pEeXHMa Ha Cylb(paT-uoH U
HaOJI0ICHUEe TIPU3HAKOB €€ IMpOTeKaHWs, HaONtoJeHHe C (U3NUYECKUMH CBOMCTBAMH a30Ta,
dbochopa m HMX COeTMHEHHWH. (BO3MOXKHO WCIIOJIb30BAaHHWE BHJICOMATEPHAIOB), BBHIOOPKAMH
a30THBIX U (ocopHBIX ynoOpeHui, moiaydeHue, cOop, pacro3HaBaHUE U U3yUCHHE CBOMCTB
aMMHaKa,lIpOBEJICHUE OTIEJIbHBIX ATAllOB Ha MOH aMMOHMS U Qocdar-MoHa U HU3yYEHHE
MPU3HAKOB UX MPOTEKaHMS, B3aUMOJICHCTBUS KOHIICHTPUPOBAHHOW a30THOM KHUCIIOTBHI C MEIbIO
(BO3MOYKHO HCHOJIb30BaHUE BUCOMATEPHATIOB), U3yUYEHUE MOJeNIel KPUCTAINTNYECKUX PEelIETOK
anMasa, rpadura, QysnepeHa, NpoBeJeHUE MPOLEAYPHl aACOPOIMHU PACTBOPOB 3TUX BEIIECTB
aKTUBUPOBAHHBIM yIJAEM MW HCTOYHUKOM IMPOTHUBOrasza, MOJy4yeHHe, cOop, H3yUyeHHUeE,
pacro3HaBaHUE WU OIpPEAEICHUE CBOWCTB YIVIEKUCIIOTO Ta3a, IPOBEJEHHE KaueCTBEHHBIX
BbIOPOCOB KapOOHATa U CUJIMKAT-MOHOB U U3Y4YEHHE MPUHIUIIOB UX MPOTEKaHMsI, O3HAKOMJICHHE
C TPOMU3BOJCTBOM CHUJIMKATHOW MPOAYKIMH, PELIEHUE OSKCIEPUMEHTAIBHBIX 337ad IO TEMeE
«BaxHele HeMeTaulbl U UX COEAMHEHHUS».M3yuyeHUEe Mojieled KpHUCTaNIMYeCKUX PelIéToK
anMaza, rpadura, QyulepeHa, O3HAKOMIIEHHME C ajcopOIueil pacTBOpPOB  BEIIECTB
aKTUBUPOBAHHBIM yIJIEM W METOJIOM NpPOTHBOrasa, IOJydeHue, cOOp, paclo3HaBaHHWE H
U3y4YEHHE CBOWCTB YIVIEKHCIOIO Ta3a, IPOBEIACHME KA4EeCTBEHHBIX YIVIEBOJAOPOJIOB Ha
KapOOHaThl M CHUJIMKAaT-MOHbI M M3yY€HUE IPHU3HAKOB HUX TMPOTEKaHHs, O3HAKOMIIEHHE C
IIPOU3BOJCTBO CWJIMKATHOM NPOAYKIMH, PEIIEHWE OSKCIEPUMEHTAIBHBIX 3aJad [0 TeMe
«BaxHele HeMeTaulbl U UX COEAMHEHHUS».M3yuyeHUEe Mojieled KpHCTaNIMYeCKUX pPelIéTok
anMaza, rpadura, QyulepeHa, O3HAKOMIIEHHME C ajcopOIueil pacTBOpPOB  BEIIECTB
aKTUBUPOBAHHBIM yIJIEM W METOJIOM NpPOTHBOrasa, IoOJy4deHue, cOOop, paclo3HaBaHHUE H
U3y4YEHHE CBOWCTB YIVIEKHCIOIO Ta3a, IPOBEIACHME KA4EeCTBEHHBIX YIVIEBOJAOPOJIOB Ha
KapOOHaThl M CHUJIMKAaT-MOHbI M M3yY€HUE IPHU3HAKOB HUX TMPOTEKaHHs, O3HAKOMIIEHHE C
IIPOU3BOJCTBO CWJIMKATHOM NPOAYKIMH, pPEIIEHWE OSKCIEPUMEHTAIBHBIX 3aJad [0 TeMe
«Baxuelie HeMeTaulIbl U MX COEIWHEHUS».03HAKOMJIEHHE C IPOU3BOJICTBOM CHIIMKATHOM
NPOAYKIUH, PElICHHE SKCHEPUMEHTANbHBIX 3a7lad Mo TeMme «BaxHeiline HeMeTaulbl M HX



COCIMHEHUS».03HAKOMIICHUE €  TPOU3BOACTBOM  CHJIMKATHOW  MPOAYKIHMH,  PEIICHHE
AKCIEPUMEHTAIIBHBIX 3a7a4 M0 TeMe «BaxkHeNIme HeMeTauIbl U UX COCIUHEHHUS.

MeTanjibl M UX COeTUHEHUS

OO6mrast XxapakTepucTHUKa JIEMEHTOB J[. — MaTepuanbl Ha OCHOBAHHH MX PACIIOJIOKEHUS B
[lepuonnueckoii cucreme snemeHTtoB /Jl. 1. MenneneeBa u HampsbkeHue atoMoB. CTpoeHue
MeTaioB. MeTamandeckast CBSI3b u MeTaJITndecKast KpHUCTaJUIMYeCKas
peméTKa. DNEeKTPOXUMHUECKUN Psii HANpPsDKEHHBIX MeTaioB. GU3MUECKHME W XUMUYECKUE
cBoiicTBa MetayuioB. O0mme crnocoObl moiyudeHus Metayios. [IpeanoxkeHne mo peMOHTY
OCHOBHBIX MAaTEpUajoB, CIOCOOBI 3alIMTHl WX OT moBpexacHus. CruiaBel (CTalb, YYTYH,
TIOPAIOMUHUMN, OpOH3a) U UX MPUMEHEHHE B OBITY U MIPOMBIIIJICHHOCTH.

[[lenounble MeTamibl: mojoxkeHue B lleproguyeckoll cucTeMe OCHOBHBIX 3JIEMEHTOB
. . MeHneneeBa, CTpOCHUE UX aTOMOB, HaxOAeHUE B npupoje. uznueckue U XUMHYECKUE
CBOICTBa (Ha mpuMmepe HaTpus U Kanus). OKCUABI U TUAPOKCUABI HATpHsl U Kanusi. [Ipumenenue
MIEJIOYHBIX METAIIJIOB U UX COCAUHCHHM.

[[lenoyHo3emenpHbIE METAJUIBI MarHMid M KajublMil: noyioxkeHue B Ilepuoanueckoin
CHUCTEME C UCIOJb30BaHueM 31eMeHToB /. . MenaeneeBa, cTpoeHre UX aTOMOB, HAXOXK/ICHHE B
npupoae. Guznyeckue U XMMUYECKHE CBOWMCTBA MarHusi M siBJeHUs. Baxueillive coeguHeHUs
(oxcua, ruapokcu, coyn). KECTKOCTh BOJIBI U CTIOCOOBI €€ OTpaHuYCHHUS.

AMOMUHUI: TOJOXEHHE B mepuoanudeckoi cucteme snemeHtoB J[. . Menneneesa,
CTPOCHHUE aTOMa, HAXOXJAEHUE B TIpupoae. Pu3nueckrne U XUMUYECKUE CBOMCTBA MOABEPTatOTCs
BO3/IEHCTBUIO. AM(OTEpHBIE CBOMCTBA OKCUIA U THIPOKCH/IA BIHSIIOT.

Keneszo: nonmoxeHnre B nepuoanveckon cucreme snemeHToB . Y. MenneneeBa, ctpoeHue
aToMma, HaxoxiaeHue B npupoze. Ousnyeckue M XUMHUYECKHE CBOMCTBa keine3a. OKCUbL,
THIpOKCHIbI U TBepable BemectBa sxeneza (1) m xemesa (1II), ux cocras, cBoiicTBa u
MOJIyYEHHE.

Xumuueckuil Ixcnepumenm :

O3HAKOMJIEHHE C O0pa3llaMH METaJUIOB M CIUIaBOB, UX (DU3MUYECKUMU TMPOSIBICHUSIMU,
HCCIICIOBAHUE  PE3yJIbTAaTOB KPHUCTAJJIOB METaJIIoB (BO3MOXHO HCTI0JIb30BaHHUE
BHJIEOMATEPHAIIOB), B3aMMOJCHCTBUE OKCHIOB METANIOB M HATpUsi C BOJOH (BO3MOXHO
WCIIOJIh30BAaHNE BUICOMATEPHAIOB), UCCIEAOBAHNE CBOMCTB KECTKOW BOJIBI, MPOIECCa TOPEHUS
&Kele3a B KUCIOpojae (BO3MOXKHO HCIOJIh30BaHHE BUACOMATEPUANIOB) , MPU3HAKHU MPOTEKAHUS
KaueCTBEHHBIX PAa3psI0B HAa WOHBI: MAarHWs, WCTOYHHMKH, BKIIOYAIOT, IMHKA, keneza (1) u
xenesa (1I1), memu ( 11 ), HabmioieHNe U OMMCaHKUE TPOIIECCOB TOPEHUS HOHAMH HATpUS, Kalus
U HWCTOYHHUKOB (BO3MOXXHO HCIIOJIb30BAaHHWE BHJICOMATEPHAIOB), HCCIEIOBaHHE amM(pOTEpHBIE
CBOMCTBa THJIPOKCHIA BO3ACHCTBYIOT M THAPOKCHAA IMHKA, PEIICHHE SKCIEPUMEHTAIbHBIX
3a7a4 o teMe «BakHeimme MeTaIbl 1 UX COEIUHEHUSD).

XuMus M OKpy:KamoLas cpeaa

BemniecTtBa 1 Martepuanbl B MOBCEAHEBHOW KU3HU YeJIOBEKA. be3omacHOe MCIOIb30BaHUE
BEIIIECTB M BO3JIeHCTBUE B OBITY. [lepBasi moMoIIs IpH 05K0Tax M OTPABICHUSX.

XUMHUYECKOE 3arpsi3sHEHUE OKPYXKAIoeH cpenbl (MpeaenbHas JOMyCTUMast KOHIIEHTpaIus
Bemiects, nanee — [1/IK). Pons XxuMuu B penieHu# 3KOJOTHIECKUX TPOOIIeM.

Xumuueckuit Ixcnepumenm:

U3y4eHune 00pa3ioB MaTepUalIoB (CTEKIIO, CIIJIAaBbl METAILIOB, TOJIMMEPHBIE MAaTEPUAIIBI).

Meostcnpeomemnuwie ceasu

Peanuzanus MexXnpeaMEeTHBIX CBSI3€M MPU M3YYEHUU XUMHUHU B 9 Kilacce OCyLIECTBISETCS
MOCPE/ICTBOM ~ HMCIIOJIb30BAaHUS KAaK €CTECTBEHHO-HAYYHBIX TIOHSATHH, TaK W TIOHSATHH,
SIBJISIFOLIUXCSI CACTEMHBIMM J1J151 JIETKUX BEIIECTB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmme ecTeCTBEHHO-HAyUYHbIC TOHSATHS: HaydHble (DaKThI, TUIIOTE3a, 3aKOH, TEOpPHS,
aHanmu3,  CHHTE3,  Kiaccuukamus,  NEepPUOANYHOCTb,  HAOJIOJACHHWE,  JKCICPUMEHT,
MOJICIMPOBAaHNE, U3MEPEHUE, MOJICIIb, SIBIICHUE, TAPHUKOBBIN 2((HEKT, TEXHOJIOTHS, MAaTEPHAIIBI.



®dusuka: MaTepusi, aTroM, OSJIEKTPOH, NPOTOH, HEHTPOH, HOH, HYKIWA, H30TOMHI,
palMOaKTUBHOCTh, MOJIEKYyJla, OJJIEKTPUYCCKHNA 3aps], NPOBOJHHUKH, IIOJYIPOBOIHHUKH,
JMRJICKTPUKH, (OTOIIEMEHT, BEIIECTBO, TeNO, 0OBEM, arperaTHoe COCTOSHHE BEIeCTBA, ras,
pacTBOpeHHe, PacTBOPUMOCTh, KPHUCTAIUTMYECKAs. PEIIETKA, CIUIaBbl, (PU3MUECKUE M3MEPEHHUS,
MIPOM3BOJIHBIE U3MEPEHHsI, KOCMUYECKOE IPOCTPAHCTBO, TUIaHeTa, 3BE3/1b1, CoJHIIe.

buonorust: ¢orocuntes, apixanuwe, Ouocdepa, 3KocHUCTEMa, MUHEPAJIbHBIE YyIOOpEHMUS,
MHUKPORJIEMEHTBI, MaKPO3JIEMEHThI, TUTATEIIbHbIE BEIIECTBA.

['eorpadus: armocdepa, ruapocdepa, moyie3HbIe HCKOTAEMbIE, TOPHBIC TIOPO/IbI, TIOJIC3HBIS
HCKOTIaeMble, TOTTUBO, BOJIHBIE PECYPCHI.

2. INIAHUPYEMBIE PE3YJIBTATbBlI OCBOEHHSI YYEBHOI'O IIPEJIMETA
«XHUMUS»

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE pe3yJIbTaThl OCBOCHHUS MPOTrpaMMbl 0a30BOM 00pa3oBaTeIbHON OCHOBBHI B
XoJie 00yueHus B €IUHCTBE 00pa30BaTeIbHON U BOCIUTATEILHON I€ATEIHHOCTH B COOTBETCTBUH
C BKJIOUYECHHEM COIMOKYJIBTYPHBIX M JIYXOBHO-HPaBCTBEHHBIX IIEHHOCTEW, MPOBOJUMBIX B
oOmmecTBe COOJIOIEHWS W HOPMaMHU TIOBEICHUS W COOJIFOACHHS TMpOIlecca CaMOIIO3HAHMS,
CaMOpPa3BUTHS U COLUATH3AINH 00YUJArOIIHXCSI.

JIndHOCTHBIE Pe3yNIbTaThl OTPAKEHUSI CIIOCOOHOCTH O0YUaIOIUXCS PYKOBOJUTH CUCTEMOM
MO3UTHBHBIX IIEHHOCTHBIX OPUEHTALMHA U PaCIIMpPEHHUs ONbITa JIEATEIbHOCTH Ha €€ OCHOBE, B
TOM YHCJIE€ B YACTH:

1) naTpHOTHYECKOr0 BOCIIUTAHUS:

LIEHHOCTHBIE OTHOLIEHHUS! K OTE€YECTBEHHOMY KYJIbTYPHOMY, UCTOPUYECKOMY U HAYYHOMY
HACJICIUIO, TOHUMAaHWE 3HAYEHUS XUMHUYECKOW HAyKH B COBPEMEHHOW KH3HU OOIIECTBa,
CIIOCOOHOCTH BIIAJETh JOCTOBEPHON HH(OpMAIME O MepeloBbIX AOCTHXKEHUAX U OTKPBITHUSIX
MHUPOBOM U OTEUECTBEHHOM XMMHUHU, 3aUHTEPECOBAHHOCTh B HAYUYHBIX 3HAHUSAX O yCTPOMCTBaxX
MHpa 1 O0IIEeCTBA;

2) BbICHICe 00pa3oBaHme:

MIPEACTABJICHUE O COLMAJIBHBIX HOPMax M MPAaBWIAX MEXKJIMYHOCTHBIX OTHOIICHWH B
KOJUIEKTHBE, KOMMYHUKATHBHON KOMIIETEHTHOCTH B OOIIECTBEHHO TIOJE3HOW, Yy4ueOHO-
HCCIIeIOBATENbCKOM, TBOPUECKON U APYTUX BUAAX NEATEIBHOCTH, MOATOTOBKE K pa3HOOOpa3HOi
COBMECTHOU [IESATEILHOCTH MPH BBITIOJHEHUHN Y4€OHBIX, MO3HABATENBHBIX 33]1a4, BHITIOJHEHUH
XUMHUYECKUX  OKCIIEPHUMEHTOB, COCTAaBJIEHUM  y4eOHBIX MPOEKTOB, CTPEMJICHHSIX K
B3aMMOIIOHMMAHUIO ¥ B3aMMOIIOMOIIIH. B TIPOIIECCE ITOHM yueOHOMN NesSTeNbHOCTH, aHATH3UPYHTE
CBOE TOBEJCHHE M IMOCTYNKHA CBOMX TOBAPUIIEH C MO3ULMUU MOPAIBHBIX U MPABOBBIX HOPM C
YYETOM OCO3HAHMS MOCIEACTBUM MOCIEAYIOIMIMNX ICHCTBUN;

3) HEHHOCTH HAYYHOI'0 NMO3HAHUA :

MHUPOBO33PEHUYCCKUE HAYYHBIE MPEACTABICHUS O (DU3MUECKUX CBOWCTBAX M COCTOSHUH,
COOTBETCTBYIOIIME COBPEMEHHOMY TOJXOAY Pa3BUTHUS HayKH U (PyHIAaMEHTAIbHBIX MPUHIUIIOB
JUIS TIOHUMAHUS CYIIHOCTH KapTUH MHpPA, MPEICTABICHHUS 00 OCHOBHBIX MPUHIUMNAX Pa3BUTHS
MIPUPOJBI, B3aUMOCBS3SIX YEJIOBEKAa C NMPUPOJHOM CpENod, O pOJM XMMHUU B NMO3HAHUU ITHUX
3aKOHOMEPHOCTEMN;

M03HAaBaTEJIbHbIE MOTUBBI, HAIIPABJIEHHBIE HA TIOJyYeHNE HOBBIX 3HaHUHN B 0071aCTH XUMHH,
HEOOXOMUMBIX Ui HAOMIOAEHWS 3a TMpOIecCaMH | HAIMPaBJICHUSMHU, [O3HABATEIILHOM,
MH(GOPMALIMOHHON W YHUTATEIbCKOM KYyJIbTYypbl, B TOM YHCJI€ HaBBIKM pabOThl C Yy4eOHBIMU
TEKCTaMH  CaMOCTOSITEJIbHO,  CIPAaBOYHOW  JIUTEPaTypoil, JOCTYNHBIMH TEXHHUUYECKUMU
MH(GOPMALIMOHHBIMU TEXHOJIOTUSIMU;



MHTEpeC K OOYyYEHHUIO M IMO3HAHMIO, JIF0OOO3HATENBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K
camM000pa30BaHUIO, MPOEKTHOW U MCCIIEI0BATENbCKONW AESITETbHOCTH, K OCO3HAHHOMY BBIOOpY
HaMpaBJICHHOCTH U YPOBHs 00y4EHUs B IEPCIICKTUBE;

4) popmMupoBaHue KyJbTYPhI 310POBbA :

OCO3HAaHUE LIEHHOCTEH JKU3HU, OTBETCTBEHHOI'O OTHOLIEHUS K CBOEMY 3J10POBBIO,
YCTaHOBKAa Ha 370pPOBbIH 00pa3 »KU3HU, OCO3HAHHME IOCIEACTBHM W HENPUSTHBIX BPETHBIX
npuBblueK (ynorpeOsieHHue ajKorojsi, HApKOTHKOB, KypeHHs), HEOOXOIUMOCTbh COOIIOACHUS
MpaBwJl 0€30MacHOCTH NPU JIBHKEHUH C XUMUYECKUMH BEIIECTBAMU B OBITY U OOOCHOBaHHE
KU3HU;

5) Tpya0BOro BOCIMTAHMSA:

MHTEpEeC K IMPAKTUYECKOMY H3Yy4eHHUIO0 Tpodeccuil M TpyAa, OTHOLIEHHWE K TPyLy M
pe3ysbTaTaM TPYJIOBOW NEATEIbHOCTH, B TOM YHCJI€ Ha OCHOBE NPUMEHEHHs IMPEeIMETHBIX
3HAHUM 10 XUMHH, OCO3HAHHbBIM BBHIOOP WHAMBHUIYAJIbHON TPAeKTOpUHU, MPOJOIKEHUE
o0Opa3oBaHMsI ¢ y4ETOM JIMYHOCTHBIX MHTEPECOB U CIIOCOOHOCTEM K XMMUH, CBSI3IM U ycIiexam,
YCIIEIIHOCTh NMPpOo(ecCHOHANIbHAS JeSITeIbHOCTh M Pa3BUTHE HEOOXOAUMBIX YMEHUH, TOTOBHOCTh
a/IanTUPOBAaThCA B MpodeccnoHanbHOM cpee;

6) sxoJI0TMYecKoe BOCTIUTAHUE:

DKOJIOTHYECKOE OTHOILIEHUE K MPHUPOJE KAK MCTOYHUKY >KM3HU Ha 3eMJjie, Ha OCHOBE €€
OCBEIICHUS, TOHUMaHKUE LIEHHOCTEeH 370poBOro M 6e30macHoro oOpasa >KM3HH, OTBETCTBEHHOE
OTHOILIEHHE K COOCTBEHHOMY NPUHLUIY M TNCHUXHYECKOMY 3/I0POBBIO, OCO3HAHHE NPHUHIIUIIOB
COONIIOJIeHUs TpaBWJl OE€30MacHOro TMOBeJeHUs Npu paboTe ¢ BelecTBaMHU, a TaKXkKe B
YCTaHOBJIEHHOM IOPSKE, YTPOKAIOIIEM 3JOPOBBIO U JKU3HB JIFOCH;

CMOCOOHOCTH TPUMEHSATh 3HAHMA, IOJNyYEHHbIE NPU HM3YYCHUH XUMMHU, Ul PEIICHUS
3a/1a4, TPAHUI] OKPYXKAIOMIEH MPUPOTHON CPEbl, JJI MOBBIIMICHHUS YPOBHS 0COOOM KYJIBTYPHI,
OCO3HAHUS TJIOOAIBHOTO XapakTepa HKOJOTHMUECKUX MpoOJieM M CHocoOOB MX PpEHICHUs C
MOMOUIbI0 METOJIOB XHMHH, 3KOJOTHYECKOIO MBIIUICHUS, HAaBBIKOB PYKOBOJICTBA HMMH B
M03HABATEJILHOM, KOMMYHHKATUBHOM U COITMANILHON cepe. MPaKTHKA.

METANPEIMETPHBIE PE3YJIbTATbBI

B cocraBe MerampenMeTHBIX pe3yJbTaTOB HMEIOTCS 3HAYMMble [UId (OPMHUPOBAHUS
MHPOBO33pEHUsl OOLICHAYYHbIE MOHATHUS (3aKOH, TEOpHSs, MPUHINI, THIOTe3a, (akT, cucTeMa,
IIPOLIECC, OKCIEPUMEHT U JApPYTUE), KOTOPHIE HCIOJIB3YIOTCI B €CTECTBEHHO-HAYUYHBIX
XUMHUYECKUX TpeaMeTax U IMO3BOJSIIOT Ha OCHOBE 3HAHUM U3 3TUX NMPEeAMETOB (HOpMHpOBAThH
IIPEJICTaBJICHUS. O LIEJIOCTHOCTH HAY4YHON KapTHUHBI MMPA, U YHUBEPCAIbHbIE HAyUHbIE AEUCTBUSA
(mo3HaBarTenbHbIE, KOMMYHHKATHBHBIEC, PETYJIATUBHBIE), KOTOpPbIE TIO3BOJSIOT O0ECTIEYUTh
MIOMOIIb K CAMOCTOSITEIbHOMY TUTAHUPOBAHHIO U SIBHO YUEOHOM eATETbHOCTH.

Ilo3HaBaTe/IbHBbIE YHMBEPCAJIbHbIE TEXHOJOTHYECKHeE 1eliCTBUSA

ba3oBble Jjornueckue geMcTBUS:

METO/bl MCIOJIb30BaTh IPUEMBI JIOTUYECKOTO MBIILIEHUs TP OCBOCHUU 3HAHUM:
PACKpBITh CMBICI TIOHATHH (BBIICTUTh UX XapaKTEPHBIC MPU3HAKH, COXPAHUTH B3aMMOCBS3b C
OPYTUMU TIOHSATHUSIMH), HUCIOJIb30BaTh KOHIEMIUU JUIsi OOBSCHEHHS OTIEIbHBIX (DaKTOB H
HaIpaBJIeHUH, BBIOOPKY OCHOBAHHUSI M KPUTEPHS I KiIacCU(UKAIIMU XUMHUYECKUX BEIIECTB U
3aKOHOMEPHOCTEH, COXpaHEHNE MPUYMHHO- TOCIEIYIONINE CBSI3H MEXKIY O0BEKTaMU M3yudeHUs,
CTPOAT JIOTHYECKHE PACCYXICHUS (MHIYKTUBHBIC, ICTYKTHBHBIC, IO AaHAJIOTHSIM), ICIAIOT
BBIBOJIBI M BBIBOJIBI;

yMETh TPUMEHSATh B MPOIECCE TO3HAHUS MOHATHH (MpPEeIMETHhIE M METanpeIMETHEIC),
CUMBOJIMYECKHE (3HAKOBBIE) MOJENHU, HCIIONb30BaTh B XHMHHU, MPeoOpa3OBBIBATH MIMPOKO



IpUMEHSIeMble B XUMHM MOJENbHbIE MPEICTaBICHUS — XUMHUYECKHI 3HaK (CHMBOJIMYECKHE
AJIEMEHTHI), XUMHUYECKYI0 (OpMyIy U ypaBHEHHE, MEAUIMHCKHI PEXUM — MPHU BHIIOJTHEHHH
yueOHO-TT03HABATENbHBIX 33/1a4 , C Y4YETOM JTHUX MOJCNIBHBIX MPEICTABICHUN BBIABIATH M
XapaKTepU30BaTh OTJENbHbIE MPU3HAKU H3Y4YaeMbIX OOBEKTOB — 3JEMEHTApHBIX BELIECTB U
¢u3nUecKux MPUYHH, BBIABIATH OOIIME 3aKOHOMEPHOCTH, NMPUYMHHO-CIICACTBEHHBIC CBS3H U
MIPOTUBOPEUHS B U3yUaEMBbIX MPOIECCaX U SIBICHUSX.

ba3oBble uccienoBare/bcKue 1eHCTBHA !

YMETh HCIOJIb30BaTh IOCTaBJICHHBIE BOIPOCHI B KadecTBE WHCTPYMEHTAa MO3HAHUS, a
TaKke B KauyecTBe OCHOB JJs (OPMHUPOBAHMS TUIOTE3 [0 HANpPaBJICHUIO K MPaBUIBHOCTU
BBICKA3bIBAEMBIX CYKICHHIA;

npuoOpeTeHne OIblTa MO IJIAHUPOBAHUIO, OPTaHU3AIlMM M TNPOBEICHHUIO YYEHHYECKHX
AKCIIEPUMEHTOB, YMEHHE HaOII01aTh 32 XOA0M IPOLIecca, CaMOCTOSITENIbHO IPOTHO3UPOBAThH €T0
pe3yabTatr, (opMyIHpoBaTh OOOOIIEHMS W BBIBOABI MO pe3yjbTaTaM HpPOBEAEHHOTO OIbITA,
UCCJIETOBAHMsI, COCTABIIET OTUYET O MpoAeTaHHON pabdoTe.

Padora ¢ unopmanmeii:

yMEHHE BbIOUpaTh, aHAIM3UPOBATh U MHTEPIIPETHPOBATh HH(OPMALIHIO PA3INYHBIX BUOB
1 GOpM MpeCTaBICHHS, OTYYaeMyI0 U3 pa3HbIX HCTOYHUKOB (HAY4YHO-TIOMYJIpHAst JUTEpaTypa
[0 XUMHYECKOMY COJEpXaHHIO, CIIpaBOYHBbIE MMOCOOMs, pecypchl WHTepHera), OLEHHUBAThH
MPOTUBOPEUYMBYIO U HEJOCTOBEPHYIO HHPOPMAILIUIO;

yMEHHE MPUMEHATh Pa3InYHbIe METO/IbI U 3alpOChl MPHU MOUCKE U 0TOOpe MH(pOPMALIUU U
COOTBETCTBYIOILIMX JAHHBIX, HEOOXOAUMBIX JIJIsl BHIIOJTHEHUS Y4eOHBIX U TO3HABATENIbHBIX 3a/1a4
OTIpEe/ICNICHHOTO0 THIIA, MPHOOpETEeHUE OMbiTa B O0O0JACTH HCHOIb30BaHUS HH(GOPMALMOHHO-
KOMMYHHMKAaTHBHBIX TEXHOJIOTUH, BIIAJIEHUE KYJIbTYpOH, aKTMBHOE HCIOJb30BAaHUE DPA3INYHBIX
MOMCKOBBIX CHCTEM, CAMOCTOSATEIbHO BBIOMpPATh ONTHMAaJbHYIO (opMy mpeacTaBiIeHUS
MHPOPMALIMU U WUTIOCTPUPOBATH pELIaeMble 3a/laud MEPEHOCHBIMU CXEMaMH, JuarpaMMaMu,
npyrumu popmamu rpadUKoB U UX KOMOMHALMSIMU;

yMETh HCIOJb30BaTh W AHAIM3UPOBATH B Ipoliecce Yy4eOHOH U HCcen0oBaTeIbCKON
NesITeNbHOCTH MH(GOPMALIMIO O BIMSHUU MPOMBIIUIEHHOCTH, CEIbCKOTO XO3SHCTBA, CEIBCKOTO
XO351ICTBA U TPAHCIIOPTA HA COCTOSIHUE OKPYXKAIOLIeW IPUPOAHOM CPEBI.

KoMMyHUKATHBHBIE YHHBEPCATbHbIE TEXHOJIOTHYeCKHE TelCTBUS:

HaBBIKHM 3aJ[aBaTh BOIPOCHI (B Xoj¢ auajnora W (Win) OOCYXKICHHUS) O CYIIECTBYIOMIEH
oOcyxmaemMoil TeMe, (opMyIUpOBaTH CBOM MPEJIOKEHHUS OTHOCHTEIBHO BBITIOJTHEHUS
MIpeJI0KEHHON 3a1auH;

JTOCTIDKEHHS PE3yJIbTAaTOB, MOJyYEHHBIX B IMO3HABATEIbHOH JESTEIHHOCTH B YCTHBIX U
MUCHbMEHHBIX ~ TEKCTaxX; JielaTh ~ MPE3eHTALMI0  Pe3yJbTaTOB  BBINOJHEHHUS XUMHUYECKOTO
JKCIIEPUMEHTa (JIa0OPaTOPHOTO OMbBITa, JTAOOPATOPHON padOTHI MO HCCICIOBAHUIO CBOWCTB
BEIIIECTB, YYeOHOTO MPOCKTA);

METOABl COTPYAHMYECTBA CO CBEPCTHUKAMH B COBMECTHOW TIO3HABaTENbHOW U
UCCIIEIOBATENLCKOM JeSTeNbHOCTH TPU BO3HMKHOBEHHMH MpoOJeM Ha OCHOBE Y4€Ta OOIIUX
MHTEPECOB U COIJIaCOBaHUs MO3ULMHI (00CyXJeHUsl, 0OOMEH MHEHHUSMH, «MO3TOBBIE LITYPMBI»,
KOOpJMHAIMS JIeHCTBUN YYaCTHHUKOB, ONpECIICHHUE OMpEeACNICHHBIX MO KPUTEpUsSM KauecTBa
BBITIOJIHEHHOHN paboTHI U IPyTHE).

PerynsiTuBHBIE YHUBEPCAJIbHbIEC TEXHOJIOTHYECKUE JeHCTBHA:

YMEHUE CaMOCTOSATEIBHO ONPENEIATh LEIU JeATEeIbHOCTH, IUIAHWUPOBATh, W3y4arhb,
KOHTPOJIMPOBAaTh M TPU HEOOXOAMMOCTH KOPPEKTHUPOBATh CBOIO JIEATENLHOCTh, BBIOMPATH
HaunOosee 3(h(HheKTUBHBIE METOABI PEIIEHUS HAYYHBIX M I03HABATEIbHBIX 33/]a4, CAMOCTOSTEIbHO
COCTABJIAAITH WJIM KOPPEKTHPOBATH IPEIJIOKECHHBIA aIrOPUTM JCHCTBUN IIPU  BBIOJIHEHUU



3aJlaHUuM C y‘-IéTOM MOJIYYCHHA HOBBIX 3HaHUM HN3y4aCMbIX 00OBEKTOB — BCIICCTB U peaKLlI/Iﬁ ,
OILICHUBATHh COOTBCTCTBHUEC IMOJYUCHHOI'O pE3yJibTaTa 3asIBJICHHOM e, yMETb HUCIOJIB30BATh U
AHAJIU3UPOBATH KOHTCKCTBI, IIPCAJIaracMbIC B (1Jy'H,Z[aMeHTaJIBHLIX 3agaydax.

INPEAMETHBIE PE3YJIBTATbBI

B cocTtaBe npeaMETHBIX pe3yIbTaTOB M0 OCBOCHUIO COJIEPKAHMS, YCTAHOBICHHOTO JaHHOM
denepanbHON paboyeil MporpaMMoid, MOJY4YEHbI: MOJyYeHHbIE 00ydarouecsi UMEIOT HayuHbIe
3HAHUWS, HABBIKU W JICUCTBHUS, XapaKTEpHBIC I NPEIMETHOW 00JacTh «XUMUS», BHIIBI
JEeSITeIbHOCTH IO MOTYYSHHUIO HOBBIX 3HAHMM, X SKBUBAJICHT, peoOpa3oBaHUe U IPUMEHEHHE B
pa3IMYHBIX BapHaHTaX. COBPEMEHHbBI U HOBBIA.

K xoHiy oOyuenus B 8 Kjacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpaxkaTh C(HOPMUPOBAHHOCTh Y OOYJAFOIINXCS YMEHUMN:

e  PACKPBITh CMBICI OCHOBHBIX MOHSATHN: aTOM, MOJIEKYJa, XUMAYECKUHA SJIEMEHT, TPOCTOE
BEILIECTBO, CJIOXKHOE BELIECTBO, CMECh (OJHOPOAHAs W HEUTpaJibHAas), BaJIEHTHOCTD,
OTHOCUTEJbHAsl AaTOMHAsi M MOJIEKyJsIpHas Macca, KOJIMYECTBO BELIECTBA, MOJIb,
MOJISIpPHAsl Macca, MaccoBasl J10JIsl XUMHUUYECKOTO 3JIEMEHTa B COEIMHEHMSIX, MOJISIPHBIN.
00BbEM, OKCHJ, KUCJIOTa, OCHOBA, COJb, 3JIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCIICHHUS,
XUMHYECKasl peakiusi, KaacCuPpuKaus XUMHUECKUX BemecTB: [IpuHIUIBI COeTMHEHU,
Pexxum paznoxenus, @opma npeBpanieHusi, Pexxum oOMeHa, DK30- ¥ SHIOTEPMHUECKUE
aBieHus, Pexxum Tepmuueckoro sddexra, aroM aroma, SJICKTPOHHBIA CIOH aTtoma,
aToMHas opOuTanp, paguyc aToMa, XHMHYECKas CBS3b, NOJApHAsS M HEMOJISIpHAS
KOBAQJICHTHAsl CBsI3b, MOHHAsI CBs3b, MOH, KaTHMOH, AaHHMOH, PacTBOpP, MaccoBas A0Js
BelIecTBa (MIPOIICHTHAS] KOHIIEHTPAIIHs) B paCTBOPE;

e WUIIOCTPUPOBATh B3aUMOCBSI3b OCHOBHBIX OCHOBHBIX IOHSATUH M NPUMEHATh 3TH
TIOHSTHUS TIPU OMMMCAHUH BEIIECTB M MX MPOSIBICHUI;

e HCIMOJNB30BaTh XWMHUYECKYI) CHUMBOIUKY JUIS COCTaBI€HUS (OPMYyNT BEUIECTB U
(hM3UYECKUX BEIICCTB;

e OIpeleleHHe BaJCHTHOCTH aTOMOB JJIEMEHTOB B OMHApPHBIX COCAMHEHUSX, CTEIEHU
OKHCJICHUSI JJIEMEHTOB B OWHApPHBIX COCAUHEHUSX, MPUHAIICKHOCTH BEIIECTB K
OTpEeNeNIEHHOMY KJIacCy COeAMHEHUH 1o (GopMmynaM, BUAa XUMHYECKHX CBs3ed
(KoBasieHTHAs! ¥ MOHHAS) B HEOPTAHUYECKUX COCTUHEHUSX;

e PACKpBITh cMbICT nepuoanyeckoro 3akoHa JI. . MenzaeneeBa: HOHATh NOHUMaHUE
MEPUOJNYECKON 3aBUCUMOCTH CBOMCTB 3JIEMEHTOB OT MX MOJ0XKeHUM B [leproanyeckoit
CUCTEME, COXPAaHUTh COXPAaHEHHE MAacCC-BELIECTB, IOCTOSHCTBA COCTaBa, ATOMHO-
MOJIEKYJISIPHOTO YYEHHs], 3aKOHa ABOraapo;

e Omumcath U 0XapaKkTepU30BaTh TAOIHUHYIO (hopMy diieMeHTOB lleproanyeckoil CUCTEMBI:
MIPEJICTaBUTh MOHATHS «TJaBHas noAarpymnmna (A-rpynma)» u «nobounas noarpymnmna (b-
rpynmna)», maible U OONbIINE MEePHOIbl, COOTHECTH 3HAYCHHUS, KOTOpPbIE HMEIOTCS B
tabnuie «llepuogumaeckas cucrema 3JeMeHTapHBIX diemeHToB Jl». . . MenneneeBay ¢
YHCIOBBIMUA JJIEMEHTAMU aTOMOB DJJIEMEHTOB (COCTaB U 3apsij sijipa, oOIIee 4YHCIIo
3JIEKTPOHOB U PACIIPE/IETICHUE UX 110 JIEKTPOHHBIM CIIOSIM);

e KJIacCU(UIMPOBATh XUMHUYECKHE DSJIEMEHTHI, HEOPTaHUYECKHE BEIEeCTBA, XUMUYECCKUE
CBOMCTBa (110 BUJLy U COCTaBY, BXOJSIIKE B COCTAB BEILIECTB, 110 TEIJIOBOMY 3D PEKTY);

e  XapakTepu3oBaTh (OMUCHIBATh) OOIIME XUMHYECKHE CBONCTBA BEIECTB PAa3IUYHBIX
KJIacCOB,  TMOATBEPKJasi ~ ONMUCAaHWUE  MPUMEpPaMU  MOJEKYJSIPHBIX  OCHOBAHUHU,
COOTBETCTBYIOIIMX XMMUYECKHUM BEILIECTBAM;



e TMPOTHO3UPOBATH CBOWCTBA BEIECTB B 3aBUCHMOCTH OT WX Ka4eCTBEHHOTO COCTaBa,
BO3MOXKHOCTH IPOTEKAHHSI XUMUYCCKHIX TTPEBPAIICHHIA B Pa3IMYHBIX YCIOBHSIX;

e COMOCTAaBUTh OTHOCUTENIHHYIO MOJEKYISIPHYIO M MOJSPHYIO MacCy BEIIECTB, MaCCOBYIO
JOJTI0 XUMUYECKOTO dJIEMEHTa 1Mo (HOopMyJie COCAMHEHUS, MAaCCOBYIO JIOJIIO BEIIECTBA B
pacTBope, MPOBECTH PACUETHI M0 YPABHEHHIO XUMUYECKOTO COCTOSIHUS;

e TMPUMEHATH OCHOBHBIC OICPAIlMH MBICIUTEIBLHOW JEATEIHbHOCTH — aHAJM3 W CHHTE3,
cpaBHEeHHE, 0000IIeHNe, cucTeMaTU3alus, KIacCHU(UKAIUS, BBISBICHHE NPUUYUHHO-
CIICJICTBEHHBIX CBSI3¢H — JUISI M3YYCHHS CBOWMCTB BEIISCTB M €CTECTBEHHO-HAYYHBIX
METOJIOB TO3HAaHUS — HAONIOJACHHWE, W3MEPEeHHEe, MOJACIUPOBAHUE, OSKCICPUMEHT
(peanbHBIN 1 MBICTUTEHHBIN) ;

e coOmooIaTh TMpaBWIa TEXHUYECKOrOo OOeCmeueHuss TMocynoil U  1abopaToOpHBIM
o0OpyIOBaHWEM, a TaKk)Ke NpaBWiIa OOpalIeHUs C BENIECTBAMH B COOTBETCTBUU C
3¢ (HEKTUBHBIMU 110 3aBEPIICHUIO JTA0OPATOPHBIX XUMHUYECKHUX OIMBITOB M0 MOJTYYCHHIO U
cOopy Ta3000pa3HBIX BEHIECTB (BOJAOpOJA MW Tas3a), MPHUTOTOBJICHHIO PACTBOPOB C
OTIpeIeTIEHHOW Maccod JIoJied pacTBOPEHHUS BEIIECTBA, IUIAHUPOBATH M TPOBOAHUTH
XUMHUYECKHAE SKCIICPUMEHTHI. IO PACMO3HABAHUIO PACTBOPOB IIEJOYEH W KHCIOT C
MTOMOIIBI0 UHAUKATOPOB (heHou (Jlakmyc, pTallenH, MEeTUIIOPaHK U ApyTHe).

K koHiy oOydeHus B9 KJjacce mpeaMeTHbIE pe3yjbTaThl Ha 0a30BOM YpPOBHE JOJKHBI
oTpakaTh c(hOPMUPOBAHHOCTH Y O0YHAIOIIUXCSI YMEHUI:

e PACKPBITh CMBICII OCHOBHBIX TOHATHW: XUMHYSCKHU DSJIEMEHT, aTOM, MOJIEKYJa, WOH,
KaTHOH,  aHWOH, IMPOCTOE€  BEIIECTBO,  CJOKHOE  BEIIECTBO,  BaJIEHTHOCTH,
AJIEKTPOOTPHUIIATEIIFHOCTh, CTENICHh OKHUCIICHUWS, XUMHYECKas pEeaKIHs, XUMUIecKas
cBsa3b, 3(hdexT armocdepsl, MOIb, MOJSIPHBI 00BEM, pacTBOp, DIEKTPOIUTHL.
HEDJICKTPOJIUTHI, JJICKTpONHTHYCCKass conuanmm3anusi, COCTOsHHE HOHHOrO OOMeHa,
KaTajau3aTop, XHUMHUYECKOE paBHOBECHE, OOpaTUMble W HEOOpaTUMbIE COCTOSIHHUS,
OKHUCJIUTETbHO-XUMHYECKHU-BOCCTAHOBUTEIILHBIC COCTOSTHHUS, OKUCJIUTEb,
BOCCTAaHOBUTENIb, OKHCJICHHE W BOCCTAaHOBJIEHHE, aJUIOTPONHs, aM{(pOTEepPHOCTH,
XUMHUYECKast CBS3hb (KOBAJCHTHAS, HOHHAS, METAJUTMICCKAs ), KPUCTAJUTHYECKAsT PEIIETKA,
KOppO3Usl METaJIOB, CILJIaBbl, ObICTpas XuMUYeckasi 00paboTka, MpeeIbHO JOMyCTUMAs
koHuenTpauusa [1JIK BemecTsa;

e HWUTIOCTPUPOBATH B3aMMOCBS3b OCHOBHBIX OCHOBHBIX MOHSTHI M IPUMEHSTh 3TU TOHATHUS
MIPH OTIICAHUH BEIIECTB M UX TPOSIBICHUA;

e HCIOJNIb30BaTh XHWMHUYECKYI) CHUMBOJIMKY [UIsl COCTaBieHHs (OpPMyN BEIIECTB U
(U3UYECKUX BEIIECTB;

e ONpeleleHHe BaJCHTHOCTH W CTENEHU OKHCIEHHUS DJIEMEHTApHBIX JJEMEHTOB B
COCIIMHEHUSX, IUKIMYECKHA COCTaB, MPHHAUICKHOCTh BEIIECTB K OIPEACICHHOMY
KJIacCy coeluHeHud 1o QopmynaMm, BHUA XUMHYECKHX COEIWHEHHH (KoBaJleHTHas,
WOHHAS, METATMYECKAsi) B HEOPTAHUICCKUX COCIUHEHUSX, 3aps]] HOHA 10 XUMUYICCKOM
dbopmyrne, xapakTep cpelbl B BOJIHBIX PACTBOPAX HEOPTaHWYECKUX COENUHEHUH, THII
KPUCTAIUTMYECKAsT PENIETKa KOHKPETHOTO BEIIECTRA;

e packpbITh CMBICH Tepuoauueckoro 3akoHa [I. . MengeneeBa u pacmudpoBatb €ro
MMOHMMAHWE: ONICATh U 0XapaKTEePHU30BaTh TAOHUHYIO hopMy [leprnoandecKoil CHCTEMBI
0a30BBIMU JJIEMEHTAMU: BBIACTUTh TOHATUS «rJaBHas mnoarpynmna (A-rpymma)» u
«mmobounast moarpymnmna (b-rpymnma)», Manele U OOJBIINAE TIEPUOABI, COOTHECTH (POPMBI,
KOTOpBIE MPUCYTCTBYIOT B MEPUOAMUYECKOM. TaONIUIA, C YUCIOBBIMU (DYHKIIMOHATHHBIMU
3JIEMEHTaMH 3JIEMEHTAPHBIX aTOMOB (COCTaB W 3apsijl sapa, O0IIee YHCIIO JIEKTPOHOB U
pacmpesieieHue WX TO SJIEKTPOHHBIM CJOsSIM), OOBSCHSET oOIIMe 3aKOHOMEPHOCTH B
COXPAaHEHUU CBOMCTB 3JIEMEHTOB U WX CBS3CH B Mpejesiax MaJlbIX MEPHUOJI0B U TIaBHBIX
MOATPYII ¢ YYETOM 3apsiia UX aTOMOB;



KIACCU(PUITMPOBATh XMUMHUYECKUE DIIEMEHTBI, HEOPTaHMYECKHE BEIIECTBA, XUMHUYECKHE
CBOWCTBA (TI0O BUIY M COCTaBY BEIICCTB, BXOJAIIMX B COCTaB BEIIECTB, MO TECIUIOBOMY
addekTy, Mo onpeaeIeHHIO CTETIEHN OKUCIICHUS OCHOBHBIX JIEMEHTOB);
XapaKTepU30BaTh (OMUCHIBATH) OOIIUE M XapaKTEPHbIC XUMUICCKUE CBOMCTBA MPOCTHIX U
CIIO)KHBIX BEIIECTB, MOJTBEPKIasi OIMUCAaHHE MPUMEPOB MOJCKYISPHBIX W HOHHBIX
COOTBETCTBYIOIIUX XUMHUYECCKUX BEIICCTB;

COCTaBUTh YpPaBHEHUS DSJEKTPOIUTHUYECKON TUCCOLMAIUU KHUCIOT, LIEIOYed U COJCH,
MOJIHBIC W COKpAIIEHHBIC YPAaBHCHHS, OOBSCHSIONIME HWOHHBIH OOMEH, YpaBHCHWSI,
MOJITBEP K IAIOIIUE CYIIIECTBOBAHNE TEHETUYECKOM CBSI3U MEXK]Ty BEIIECTBAMU PA3IUIHBIX
KJIaCCOB;

PaCKpBITh CYITHOCTh OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX METOJIOB MYTEM COCTaBICHUS
OanaHca OajaHca 3Toro Oajianca;

MIPOTHO3MPOBATh CBOICTBA BEIIECTB B 3aBHUCHMOCTH OT HMX HAarpy3KH, BO3MOXKHOCTHU
MIPOTEKAHUS TIPUPOIHBIX SBJICHUHA B PA3TUIHBIX yYCIOBUSX;

COTMOCTaBUTh OTHOCHTEIHHYIO MOJEKYJISIPHYIO U MOJISIPHYIO Maccy BEIIECTB, MAacCOBYIO
JIOJTF0 XUMHUYECKOT0 3JIeMeHTa 10 (OpMyJie COSIUHECHHS, MAacCOBYIO JIOJIIO BEIICCTBA B
pacTBope, MPOBECTH PACUETHI 10 YPABHEHUIO XUMUYECKOTO COCTOSIHUS;

cOoONIOaTh MpaBWia UCIOJIB30BAHUS XHUMHYECKOH IOCYIsI H  JIAOOPATOPHOTO
o0Opy/JoBaHus, a TakXe TNpaBuia OOpallleHHs C BEIIECTBAMH B COOTBETCTBUU C
3¢ (HEKTUBHBIMU IO BBITIOTHCHHIO JTA0OPATOPHBIX XUMHUECKHAX OTBITOB IO TIOJTYUYCHHUIO U
cOopy ra3000pa3HbBIX BEUIECTB (aAMMHAKa U YTICKUCIIOTO Ta3a);

MIPOBEJICHUE, TIOJTBEPKICHHEC KadecTBa COCTAaBa PA3IMYHBIX BEIISCTB: PACIO3HABATH
OTBITHBIM METOJIOM XJIOpHA-, Opomun-, Hoaua-, kapboHat-, ¢docdar-, cCUIHKaT-,
cynb(ar-, THAPOKCHA-HOHBI, KATHOHBI aMMOHHUS W HWOHBl H3YYCHHBIX METAJUIOB,
COJIEp>KaIINXCS B BOJHBIX PACTBOpPaX HEOPTraHUYECKUX BEIECTB. ;

MPUMEHSTH OIEepaIliii OCHOBHOW MBICIUTEILHOW JCSITEILHOCTH — aHAIU3 W CHHTE3,
CpaBHEHHUE, 0000IIeHNEe, CUCTeMAaTH3allls, BbISIBICHUE TPUYUHHO-CIICICTBEHHBIX CBS3EH
— JUIS. M3YYCHHS CBOWCTB BEIISCTB M ©CTECTBCHHOTO TCUCHUS, €CTECTBEHHO-HAYYHBIC
METOJIbI TO3HaHWUs — HAOMIOJAeHHe, W3MEpEeHUe, MOJICIUPOBAHKUE, OSKCICPUMEHT
(peanbHBIN U MBICIIUTEIbHBIN).



3. TEMATHYECKOE IINTAHUPOBAHUE C YKAZAHUEM KOJIMYECTBA AKAJTEMHUYECKHUX YACOB, OTBOAUMBIX HA
OCBOEHHME KAKJIOHU TEMbI, U BO3MOKHOCTDb UCITIOJIb3OBAHUS 110 9TOU TEME 0P U IOP, KOTOPBIE
ABJIAIOTCA YYEBHO-METOJANYECKUMHU MATEPUAJIAMU

8 kiace
Kosn4yecTBo 4acoB DNIEeKTPOHH Cnucox Cnoco0 oueHkn
ble HTOI0BBIX HUTOT0BBIX
Ne HaumeHoBaHme pa3iesioB U (undposbie) IJIAHUPYEMbIX IVIAHUPYEeMbIX
Kourpoasnsie | IIpakTnueckue
n/n TeM NPOrpamMMbl Bcero o0pa3zoBarten pe3yJIbTATOB C pe3yJaibTaToB
padoThbI padoThI
bHbIE yKa3aHHeM
pecypcsl ITANOB UX
(popmupoBanus
Pa3nes 1. IleppoHavyaibHble XUMHUYECKHE NOHATHS
- PacKpbITh -IpaKTUYeCKas
CMBICJI OCHOBHBIX | paboTa
MOHATHI: aTOM, - YCTHBIN OIIpoC
MOJIEKyJIa, - IMCbMEHHBIN
XUMHUYECKUN orpoc
2JIEMEHT, IPOCTOE | (CaMOCTOSATENbH
BEIIECTBO as pabota
XuMus — BaxkHasi 00J1acTh bubnuoreka IJl ’ P . )
CJIO’)KHOE - YCTHBIHN OIIpoC
€CTEeCTBO3HAHNS U HOK Y P
1.1 . 5 2 BEILIECTBO
NPaKTUYECKOH e TeTbHOCTH https://m.edso
- UCII0JIb30BATh
4esI0BeKa 0.ru/7f41837¢
XUMHYECKYIO

CHUMBOJIHKY JIJIS
COCTaBIICHHS
dhopmyn BelecTB
1 PU3NIECKUX
BEIIIECTB

- IPUMEHSTh



https://m.edsoo.ru/7f41837c
https://m.edsoo.ru/7f41837c

OCHOBHEIE
oreparuu
MBICIIATEILHOMN
JIeSITEILHOCTH —
aHaJIU3 U CHUHTE3,

1.2

BemectBa n
XUMUYECKUCPEAKITIHI

15

bubGnuoreka
HOK

https://m.edso
0.1u/7141837¢

CpaBHEHHUE,
000011IeHHE,

cHUCTeMaTu3aIus,

KIaccuuKanus

-WLIIOCTPUPOBATh | - YCTHBIA OIIPOC,
B3aHMOCBSI3b MMHChMEHHBIN
OCHOBHBIX ompoc
OCHOBHBIX (KOHTpOIBHAS
MOHATUH U pabora)

MIPUMEHSTH 3TH
MOHSITUS TIPU
OIMCAHUU
BEIIECTB U UX
MIPOSIBIICHUI

- UCTIOJIb30BAaTh
XMUMUYECKYIO
CUMBOJIMKY JIJIsI
COCTaBJICHHS
(dhopMyI1 BeliecTs
1 PU3UUECKUX
BEIIIECTB;

- PacKphITh
CMBICJI OCHOBHBIX
TIOHATHI: aTOM,



https://m.edsoo.ru/7f41837c
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MOJIEKYJIa,
XUMHUYECKUN
3JIEMEHT, MPOCTOE

BELIECTBO,
CJI0’)KHOE
BELIECTBO.

Hroro no pazneny 20

Pa3zgen 2.BaxHeiiime npeacTaBuTe/ I HEOPraHUYeCKUX BellecTB
- PacKpbITh -IpaKTHYeCcKas
CMBICJI OCHOBHBIX pabota
MOHATHIL: aTOM, - YCTHBIN ONpPOC
MOJIEKYJIa, -IIMCbMEHHBIN
XUMHYECKUN orpoc
2JIEMEHT, IPOCTOE | (CaMOCTOSATENbH
BEIIIECTBO, ast pabora)
CII0KHOE - YCTHBIH OIIpOC

2.1

Bosnyx. Kucnopon. Ilonsitue
00 okcuaax

Bubauoreka
LHOK

https://m.edso
0.ru/7f41837¢

BEIECTBO, CMECh
(omHOpOIHAS U
HeUTpabHas)

- Onucatp n
OXapaKTepu30BaT
b TaOJIMYHYIO
dbopMy 371€MEHTOB
[Tepuoanueckoit
CUCTEMBI:
MPE/ICTaBUTh
TTOHSITHS
«TJIaBHas



https://m.edsoo.ru/7f41837c
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noarpynmna (A-
rpynmna)»

- IPOTHO3UPOBATh
CBOMCTBA
BEIIECTB B
3aBHCHUMOCTH OT
ux
KaueCTBEHHOIO
COCTaBa,
BO3MO>KHOCTH
MPOTEKaHUS
XUMUYECKUX
MPEBPALLECHUI B

Pa3IUYHBIX

YCJIOBUSIX.
- IPOTHO3UPOBATh | -TIPaKTHYECKas
CBOICTBa pabota
BEIIIECTB B - YCTHBIN OIIPOC
3aBUCHMOCTH OT - MUCHbMCHHBIN
ux OTpocC

bubnuorexa | kayecTBEHHOTO (camocTosITeNbH

) Bonopoa. [Tonstue o xuciorax NOK COCTaBa, ast pabota)
' U COJISIX https://m.edso | Bo3moxHOCTH

0.ru/7f41837¢ | mporekanus

XUMHUYECKHX

MPEBPALLECHUI B
Ppa3IMYHbBIX
YCIOBUSX;

- COIIOCTaBUTh



https://m.edsoo.ru/7f41837c
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OTHOCHUTEJIbHYIO
MOJIEKYJISIPHYIO U
MOJIIPHYIO Maccy
BEILECTB,
MacCOBYIO JIOJIO
XUMUYECKOTO
3JIEMEHTA 110
bopmyie
COCIMHEHUS,
MacCOBYIO JOJIO
BEILIECTBA B
pacTBope,
IIPOBECTH
pacyeTsl 1o
YPAaBHEHUIO
XUMHUYECKOTO
COCTOSIHUSA

- MPOTHO3UPOBATH
CBOMCTBa
BEIIECTB B
3aBUCUMOCTH OT
ux
Ka4eCTBEHHOTO
COCTaBa,
BO3MO>KHOCTH
IIPOTEKAHUS
XUMHYECKHUX
IIPEBPALLCHUN B
pa3IMYHBIX




YCIIOBUSIX.

23

Boga. PactBopsr. [Tonsitue 06
OCHOBAaHHUIX

Bbubaunoreka
LHOK

https://m.edso
0.ru/7141837¢

- PACKpBITh
CMBICJI OCHOBHBIX
MOHSTHIA: aTOM,
MOJICKYJIa,
XUMHYECCKUM
AJIEMEHT, MMPOCTOE
BEIIECTBO,
CJIOKHOE
BEIIECTBO, CMECH
(omHOpOIHAS W
HeHTpaabHast)
-WJLTIOCTPUPOBATh
B3aMMOCBS3b
OCHOBHBIX
OCHOBHBIX
MOHATHI U
MPUMEHSTD 3TH
MOHATHUS TIPU
OITMCAaHUH
BCIIECTB U UX
[IPOSIBIICHUI

- YCIIOJIb30BaTh
XUMUYECKYIO
CUMBOJIMKY JIJIsI
COCTaBJICHHS
(dhopMyII BEenecTB
1 PU3NUECKUX
BCIIECTB.

-TpaKTUYeCKas
pabota

- YCTHBIH OIIpOC
- IMCHbMCHHBIN
orpoc
(camocTosTeTEH
ast pabora)

- MUCbMEHHBII
orpoc
(KOHTpOIBHAS
pabora)



https://m.edsoo.ru/7f41837c
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OCHOBHBIE KJIACCHI

HEOPraHUYECKUX COCIUHEHUN

11

bubmmoreka
LHOK

https://m.edso
0.ru/7f41837¢

- UCII0JIb30BATh
XUMHUYECKYIO
CUMBOJIUKY JIJIS
COCTaBIICHUS
dhopmy BelecTB
U QU3UUECKUX
BEIIIECTB;
-XapaKTepru30BaTh
(omuChIBaTH)
o0mue
XUMHYECKUE
CBOICTBA
BEIIIECTB
Pa3TMYHBIX
KJIACCOB,
MTOITBEPIK 1ast
OIHCaHue
prUMepamMu
MOJICKYJISIPHBIX
OCHOBAHMIA,
COOTBETCTBYIOIIN
X XUMUYECKUM
BEICCTBAM;

- IPUMEHSITh
OCHOBHBIE
oreparuu
MBICITUTEILHON
JeSITeNbHOCTU —
aHallu3 U CUHTE3.

- YCTHBII onpoc
- HUCBMEHHBIN
orpoc
(KOHTpOJIbHAsS
pabora)
-TpaKTUYeCcKas
pabota



https://m.edsoo.ru/7f41837c
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Hroro no pazneny

30

Paznen 3.Ilepuoaguueckuii 3axon u [lepuoauveckas cucremMa xumuueckux 31emenTon /1. U.
MenpeneeBa. CtpoeHune atoMoB. XuMu4ecKkas cBsi3b. OKHUCINTEIbHO-BOCCTAHOBUTEIbHbIE PEaKIUU

[lepuoauyueckuii 3aK0H U

31 Ilepnonnueckas cucrema
’ XUMHYECKHUX deMeHTOB /1. M.

MenneneeBa. CTpoeHue aToma.

Bubaunoreka
1HOK

https://m.edsoo.

ru/7f41837¢

- PacKpHITh
CMBICIT
NEePUOIUIECKOTO
3aKOHa

. . Menneneen
a

- OMHcaTh U
OXapakTepu3oBaT
b TaOJTUYHYIO
(bopMy 371€MEHTOB
[Tepuoanueckoit
CHCTEMBI:
NPEJCTaBUTh
MOHATUS
«TJIaBHAs
noarpymnmna (A-
rpynmna)» u
«1o0oYHas
noarpynna (b-
TpyIIa)y,
KJaccu(umpoBa
Th XUMHUYECKHE
HIIEMEHTHI,
HEOPTaHMYECKUE

- YCTHBIN OIpOC

- IMCbMEHHBIN
orpoc
(camocTosiTeTpHA
s paboTa)



https://m.edsoo.ru/7f41837c
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BEIIIECTBA,
XUMUYECKHE
cBoicTBa (110
BUJy U COCTaBY,
BXOJISIIIUC B
COCTaB BEIIIECTB,
0 TETUIOBOMY

3.2

XUMHYECKAsT CBA3D.
OKHUCIITUTEIILHO-

BOCCTAHOBHTCJIbHBIC PCAKIIUU

Bubanoreka
HOK
https://m.edsoo.

ru/7f41837¢

addekry).

- IPUMEHSITh - YCTHBIH OIpoC
OCHOBHBIE - IMCHbMEHHBIN
oreparuu orpoc
MBICITUTEITEHOM (KOHTpOJIBHAS
NEeATETHHOCTH — pabora)

aHaJIM3 U CUHTE3
-XapaKTepU30BaTh
(omHMCHIBATH)
oOmrue
XUMUYECKUE
CBOICTBa
BEILIECTB
pa3InIHbIX
KJIaCCOB,
MOATBEPIK1ast
OMHCaHUE
npUMepaMu
MOJICKYJISIPHBIX
OCHOBAHHIA,
COOTBETCTBYIOIIN
X XUMHUYECKHM



https://m.edsoo.ru/7f41837c
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BEIIECTBAM

- PacKphITh
CYIIHOCTh
OKHCIUTEIBHO-
BOCCTaHOBUTEIbH
BIX METOIOB
myTeM
COCTaBJICHUS
OaaHca.

Hroro no pazgeny

15

bubmmoreka
[HOK

https://m.edsoo.

ru/7141837¢

PesepBHOE Bpems

bubmmoreka
HOK

https://m.edsoo.

ru/7f41837¢

OBIIEE KOJIMYECTBO YACOB I1O
[NPOTPAMME

68
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9 KJIACC

KoanuyectBo 4yacos Cnucox Cnoco0 ounenku
DJIeKTPOHHbIE HUTOrOBBIX HUTOT0BBIX
Ne HanmenoBanue pa3aenos u (uudposbie) IVIAHUPYEMbIX IVIAHUPYEMBbIX
Kontpoabubl | [IpakTnueckue
n/n TeM MPOrpamMMbl Bcero o0pa3oBareJb pe3yJIbTaToB ¢ pe3yJbTaToB
e padoThl padoThI
HbIe pecypchbl yKazaHHeM
ITANOB UX
(¢popmupoBanusn
Pa3zgen 1.BemecTBo 1 XUMHYECKHE PeaKIUN
1.1 [ToBTOpeHue u yriryosieHue 5 1 bubnuoreka -WJUTKOCTPUPOBATH | - YCTHBIN OMPOC;
3HAaHUK OCHOBHBIX Pa3J/IeJIOB HOK B3aNMOCBA3b -pCUICHUC
Kypca 8 Kiacca https://m.edsoo | OCHOBHBIX y4eOHbIX 1
MOHATUHN u -
Tu/7f41a636 HPaKTHKO
IPUMCHATE  9TH | ohyeHTUPOBAHHBI
MOHSITUS MPH | sanay
ONMCAaHUU
- pelieHne
BEIIECTB M UX 5
IIPOSIBIICHUM; - YHCOHBIX 1
HCII0JIb30BaTh IPaKTHKO-
XUMHYECKYIO OPUEHTUPOBAHHBI
CHUMBOJIMKY  JIS | X 3a1au;
COCTABJICHAA CaMOCTOSITEIIbHAS
dbopmyn BeriecTs paGota
51 duznyeckux
BEIIIECTB;-
XapaKTepu30BaTh
(omMcHIBATH)
oOmiue
XUMHYECKHe
CBOMCTBA

BCIICCTB




Ppa3IMYHbIX

KJIACCOB,
MOATBEPKAAs
OonucaHue
puMepaMu
MOJIEKYJIIPHBIX
OCHOBaHHI,
COOTBETCTBYIOIIN
X  XUMHUYECKHUM
BEILIECTBAM;
1.2 OcHOBHBIE 3aKOHOMEPHOCTH bubnuoreka - IPOTHO3UPOBATh | - YCTHBIN OMPOC
XUMHUYECKUX PEaKINil HOK CBOHCTBA - IUCbMEHHBIN
https://m.edsoo | BemecTB B ompoc
1u/7f41a636 3aBUCHUMOCTH OT | (camocTosTeabHa
170'¢ s paboTa)
KaueCTBEHHOTO - pereHue
COCTaBa, y4eOHBIX U
BO3MOYKHOCTH MPaKTHUKO-
MPOTEKAHUS OPUEHTHUPOBAHHBI
XUMHUYECKUX X 3a7a4

IIPEBPALLCHUN B
pa3IMYHBIX
YCIIOBUSIX;
KJIaccu(uIpoBa
Tb XUMHUYECKHE
JJIEMEHTHI,
HEOpraHU4eCKUe
BEILECTBA,
XUMHUYECKHE
cBoiicTBa (110




BUJIy M COCTaBY
BEIIIECTB,
BXOJISIIIUX B
COCTaB BEIIECTB,
TI0 TETJIOBOMY
apdexTy, no
OTIpeICIICHUI0
CTETICHU
OKUCIICHUS
OCHOBHBIX
3JIEMEHTOB);

- MPOBEJICHUE,
MIOJITBEPIKICHHEC
Ka4yecTBa COCTaBa
Pa3ITUYHBIX
BEIIIECTB:
pacro3HaBaTthb
OTIBITHBIM
METOJIOM
XJIOpHUI-,
Opomu-, Hoaua-,
KapOoHaT-,
docdar-,
CHITUKAT-,
cynbdar-,
TUIPOKCHU/I-UOHBI,
KaTHOHBI
aAMMOHHUS U UOHBI
U3yUYCHHBIX




MCTaJJIOB,
COACPpKAIIUXCA B
BOAHBIX

pacTBoOpax
HEOPraHUYECKUX
BELIECTB.

1.3 DJIEKTPOJIUTHYECKAS bubnuoTeka -XapaKTEepU30BaTh | - YCTHBIN OMPOC
aucconuanus. XMMAYECKHe HOK (omuchIBaTh) - IMCbMEHHBIN
peaKIK B pacTBOpax https://m.edsoo | obmue onpoc

1u/7t41a636 XUMUYECKUE (KOHTpOIBHAS
CBOIiCTBa paboTa)
BEIICCTB - pelieHue
pa3IUYHBIX y4eOHBIX U
KJIaCCOB, MPAKTHKO-
MOJTBEPK1ast OpPUEHTHUPOBAHHBI
OTHCaHue X 3a/1a4
npuMepamMmu - MpaKTH4YecKas
MOJIEKYJIIPHBIX pabota
OCHOBaHMUI,
COOTBETCTBYIOIU

X XUMHWYCCKUM
BCIIESCTBAM,;

- COCTaBUTH
YpaBHEHUA
AIIEKTPOIUTUUIECK
O JuCCOITHAIINHI
KHCIOT, IeJIoUYeH
M COJICH, OJTHEIE
W COKpaIllEHHBIE




ypaBHEHUS,
O0OBSCHSIONINE
MOHHBII 00MEH,
YpaBHEHUS,
MOJITBEPKIAIOIIH
€ CYIIeCTBOBaHUE
T€HEeTUYECKOM
CBSI3H MEKIY
BEIIIECTBAMH
Pa3IUYHBIX
KJIACCOB;
-XapaKTeprU30BaTh
(omuchIBaTh)
obmue u
XapaKTepHbIC
XUMHYECKHE
CBOMCTBaA
MIPOCTHIX U
CTI0KHBIX
BEIIECTB,
TIOJITBEPIK1ast
OITHCaHUeE
MIPUMEPOB
MOJIEKYJISIPHBIX U
HOHHBIX
COOTBETCTBYIOIIU
X XUMHYECKUX
BEIIIECTB.




Hroro no pazaeny

17

Pa3znen 2.HemeTaJJIBI M HX COCTMHEHHUS

2.1 OO6mrast xapaKTepUCTUKA
XAMHYECKHX 31eMeHTOB VIIA-
rpynmnsl. ['anoreHsl

buobnmoreka
LHOK
https://m.edsoo

.1u/7141a636

- PacKpbITh
CMBICIT OCHOBHBIX
TTOHSATHI:
XUMHUYECKUIN
9JIEMEHT, aTOM,
MOJIEKYJ1a, UOH
-WJUTIOCTPUPOBATH
B3aHUMOCBS3b
OCHOBHBIX
OCHOBHBIX
MOHATHUHN U
MPUMEHSTH 3TH
MOHATUS TTPU
OIMMCaHUH
BEILIECTB U UX
IIPOSIBJICHMI;

- PacKpbITh
CMBICII
MEPUOJNYECKOTO
3aKOHA

J. . Menneneen
am
pacmudpoBartb
ero NoHNMaHHe:
ommcarThb 1
0XapaKTEepPU30BaT

- YCTHBIH OIpocC

- MMCbMEHHBIN
orpoc
(camocTosATeIHHA
s paboTa)

- pelieHue
YYCOHBIX 1
MIPAKTHKO-
OpPUEHTHPOBAHHBI
X 3a/1a4

- IpaKTU4ecKas
pabota




b TAOJIMYHYIO
dopmy
ITepuoanueckoii
CHCTEMBI
0a30BBEIMH
3JIEMEHTaAMHU:
BBIJICTIUTD
MTOHSATHS
«TJIaBHAs
noarpynna (A-

rpyIIa)»

2.2 OO6m1ast XxapaKTepUCTUKA bubnuoTeka - PacKphbITh - YCTHBIN ompoc
XUMHUUYECKHUX A1eMEeHTOB VIA- HOK CMBICHT - TIUCbMEHHBIN
rpynmnbl. Cepa 1 e€ coeTuHeHHUS https://m.edsoo | mepuoauyeckoro | ompoc

1u/7f41a636 3aKOHa (camocTosATETHHA
1. . MenneneeB | s pabota)
au - peuieHue
pacumdpoBatb y4eOHBIX U
€ro MOHUMaHue: | MPaKTHKO-
onucaTh U OpPUEHTHPOBAHHBI
O0XapaKTepU30BaT | X 3aJ1a4y
b TaOJIMYHYIO
dopmy
[Tepuonnueckoit
CHUCTEMBI
0a30BbIMU
2JIEMEHTaMU:
BBIJICITUTH

ITOHSTHA




«TJIaBHAs
noarpymnmna (A-
TPYIIIa)»
KJaccu(uIpoBa
Th XUMHUECKUE
AIIEMEHTHI,
HEOpraHU4YecKue
BEIIIECTBA,
XUMHUYECKHE
cBoiicTBa (110
BUJIy M COCTaBY
BEIIIECTB,
BXOJISIINX B
COCTaB BEILECTB,
TI0 TETJIOBOMY
a¢dexry, o
OTIpEICIICHUIO
CTETICHH
OKHCIICHHS
OCHOBHBIX
3JIEMEHTOB);

- UCTIOJTB30BATh
XHUMHAYECKYIO
CHUMBOJIMKY JIJIS
COCTaBJICHHUSI
¢dopmy BelecTB
1 QU3HUIECKUX
BEIIIECTB.

23

OO6mrast xapaKTepuCTUKA

bubanoreka

- ompe/IeIIeHre

- YCTHBIN Ompoc




XUMHAYECKHUX DJIIEMEHTOB V A-
rpynisl. A30t, pochop 1 ux
COEIMHEHUS

I[HOK
https://m.edsoo

.1u/7141a636

BaJICHTHOCTH U
CTEICHU
OKHCJICHHS
AJIIEMEHTAPHBIX
9JIEMEHTOB B
COCIMHCHHUSX,
UKINYSCKUN
COCTaB,
MPUHAIIIEKHOCTD
BEIISCTB K
ONpeIeTICHHOMY
KJIaccy
COCIUHEHHUI I10
dopmynam, BUJ
XAMUYECKHX
COoeTMHEHNH

- PacKphITh
CMBICIT
MEePUOINIECKOTO
3aKOHAa

. . Menneneen
amu
pactmdpoBaTh
ero NoHNMaHHe:
ommcaThb 1
0XapaKTepUu30BaT
b TAOJIMYHYIO
dopmy
Ilepuoauyeckoi

- peleHue
y4eOHBIX U
MPaKTUKO-
OPHEHTHUPOBAHHBI
X 3a7a4

- IpaKTUYecKast
pabota




CUCTEMBI
6a30BbIMHU
JJIEMEHTaMU:
BBIJICIIUTh
HOHSATHUS
«TJIaBHas
noarpymnmna (A-
rpynmna)»
KJaccu(uIpoBa
Th XUMHUYECKUE
AIIEMEHTHI,
HEOpraHMYECKUe
BEIIIECTBA,
XUMHAYECKHE
cBoiicTBa (110
BUJIy M COCTaBY
BEIIIECTB,
BXOZSIUX B
COCTaB BEILECTB,
0 TEIJIOBOMY
a¢dexry, o
OTIpeJICIIEHUI0
CTEIEHU
OKHCIICHUS
OCHOBHBIX
3JIEMEHTOB).

2.4

OO6mrast xapaKTepUCTUKA
XUMHYECKHX d1eMeHToB [V A-
rpynnsl. YTiaepoa U KpEMHUM 1

bubnmoreka
HOK
https://m.edsoo

-MJUTIOCTPUPOBATH
B3alMOCBS3b
OCHOBHBIX

- YCTHBIH OIpocC
- MUCHMEHHBIN
Onpoc




X COCIUHCHUA

1u/7f412636

OCHOBHBIX
MOHATHUHN U
MIPUMEHSTH 3TH
MOHATUS TIPU
OIMMCaHUH
BEILIECTB U UX
IIPOSIBJICHU;

- PacKphbITh
CMBICII OCHOBHBIX
TIOHSTHI:
XUMHYECKHI
3JICMEHT, aTOM,
MOJIEKYJIA, UOH

- PacKphBITh
CMBICII
MEPUOUYECKOTO
3aKOHa

. . Menneneen
am
pacmdpoBaTh
€ro NOHNMAaHIE

(KOHTpOIBHAS
paborta)

- IpaKTUYECKast
pabota

Hroro no pasneny

25

Pa3zgen 3.MeTa/lIbI M UX COCITUHEHUSHA

3.1

OO01Me cBOMCTBAa METAJLIOB

Bbubanoreka
HOK
https://m.edsoo

Ju/7f41a636

-XapaKTepru30BaTh
(omuchIBaTh)
o0rmue u
XapaKTepHbIC
XUMHYECKHE

- YCTHBIH OIIPOC
- IMCbMEHHBIN
onpoc
(camocTosiTenTbHA
g pabora)




CBOMCTBaA
MPOCTBIX U
CJIOKHBIX
BCIICCTB,
MOATBEPKAas
OIMCaHue
MIPUMEPOB
MOJICKYJIIPHBIX U
MOHHBIX
COOTBETCTBYIOIIH
X XUMHYECKHX
BEIICCTB;

- MPOTHO3UPOBATH
CBOMCTBA
BEILIECTB B
3aBUCUMOCTH OT
WX Harpy3KH,
BO3MO>KHOCTH
MIPOTEKAHUS
MPUPOIHBIX
SIBIICHUU B
Pa3IMYHBIX
YCIIOBUSIX

- COIIOCTaBUTh
OTHOCHUTEJIBHYIO
MOJIEKYJIIPHYIO U
MOJISIPHYIO Maccy
BCIICCTB,
MacCOBYIO JIOJIIO

- peleHue
y4eOHBIX U
MPaKTUKO-
OpPUEHTHPOBAHHBI
X 3a7a4




XUMHYECKOTO
9JIEMEHTA TI0
bopmye
COCTUHEHHSI,
MaCCOBYIO JIOJTFO
BEIIIECTBA B
pacTBope,
MIPOBECTU
pacueTsl o

YPaBHEHHUIO
XUMHYECKOTO
COCTOSIHMSL.
3.2 Baxwuerime meTtamisl U UX 16 bubnnoreka - IPOBEACHUE, - YCTHBIH OIIpocC
COETMHEHUA LHOK MIOATBEPKICHUE - IUCbMEHHBIN
https://m.edsoo | kaduecTBa coctaBa | Ompoc
1u/7f412636 pa3IMYHBIX (KOHTpOJBHAS
BELIECTB paborta)
- IPUMEHSITh - pelieHne
orepanuu y4eOHBIX U
OCHOBHOM [IPaKTUKO-
MBICJIUTEITEHOMN OpPUCHTHPOBAHHBI
JesATEeIbHOCTH — X 3a/1a4
aHAJIU3 U CUHTE3, | - MpaKTU4ecKas
CpaBHEHHE, pabota
00o01enue,
CUCTEMaTH3alMs,
BBISIBJICHHC
MPUYUHHO-

CJIICACTBCHHBIX




CBsI3ed — UIA
U3yYCHUS
CBOIICTB BEILIECTB
1 €CTECTBEHHOIO
TeUeHus,
€CTEeCTBECHHO-
HAyYHBIE METO/IBI
MMO3HAHUS —
HaOJII0IeHHE,
U3MEpCHHE,
MOJICTTUPOBAHUE,
IKCIIEPUMEHT
(peanbHBIN 1
MBICJIUTEITLHBIN ).
- PacKphITh
CYIIHOCTh
OKHCIIUTENIBHO-
BOCCTAHOBUTEILH
BIX METOJIOB
myTeM
COCTaBJICHHS
OanaHca 6anaHca
3TOoro OanaHca.

Hroro no pazneny 20
Pa3znen 4. Xumusi u oxkpy:kamomas cpeaa
4.1 BemectBa u Mmarepuassl B 3 bubnunoreka - HUCTIOJIb30BATh - YCTHBIH Oo1poc
YKW3HU YEJI0BEKa HOK XAMHUYECKYIO - MUCbMEHHBIN
https://m.edsoo | cuMBOIUKY JIsT OTpoc




1u/7f412636

COCTaBIICHUS
¢dopmy1 BelecTB
1 QU3HUIECKUX
BEIIIECTB;
KJIaCCU(PUIPOBA
Th XUMHYECKHE
JJIEMEHTHI,
HEOpraHMYECKUe
BEIIIECTBA,
XUMHUYCCKHE
cBoiicTBA (110
BUJy U COCTaBYy
BEIIIECTB,
BXO/JISAIINX B
COCTaB BEILECTB,
TI0 TETTIOBOMY
apdexTy, mo
OTIpeIeNICHUI0
CTCTICHU
OKUCJICHUS
OCHOBHBIX
3JIEMEHTOB);

- IPOTHO3UPOBATh
CBOWCTBA
BEIIECTB B
3aBUCHMOCTH OT
UX Harpy3KH,
BO3MOXHOCTH
MPOTEKAHUS

(camocrosTeNbHA
1 pabora)

- peleHue
y4eOHBIX U
MPaKTUKO-
OPHEHTHUPOBAHHBI
X 3a7a4




MPUPOTHBIX

SIBJIEHUHU B
pa3IMYHBIX
YCIIOBUSAX
Hroro no pazneny 3
Bbubianoreka
P 3 HOK
C3CPBHOC BpeMA https://m.edsoo
.1u/7141a636
OBLIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




Ipuiaoxenue 1.

I'paduk KOHTPOJILHBIX MEPONIPUATHI 110 Y4eOHOMY NpeaAMeTy « XHUMUD)

1 yeTBepTh 2 4eTBEepPTh 3 yeTBepTh 4 yeTBepTH rox
TIEPHUOJT
MIPOBEICHUS
OLIEHOYHOM
MPOIEYPhI CEHTAOPh OKTA0Ph HOSI0Pb JIeKabpb sSHBaph | (eBpajb MapT arnpeib Mai HUTOT
HEACIU HEJeTH HEJCTH HEJeIH HEACTU | HeAelmu HEJeTHU HEJeH HEJeIU 0
y4eOHBIN . t o (
ey P Y YR Y P R BT B AR HHHH HHH I HHHHHHHRE
e £ as] c
Xumwst 1 2 1 1 2| 4
Xumwst 9 1 2 1 1 2| 4
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